
Reasoned document to Final Draft Spec. no. 144 of EoTT: 

Clauses of Draft 
Spec./comments 
received from 

Description 

Clause 1.1.2 Since EoTT was not in use over IR, hence FRS no. 
RDSO/2019/EL/FRS/0025 Rev ‘0 dated 25.6.2019 prepared& 
issued by RDSO. This FRS covers constructional features, 
technical requirements and testing procedure for EoTT for Indian 
Railways. As the EoTT is presently not in use over Indian 
Railways, this Functional Requirement Specification (FRS) is 
made to develop EoTT for Indian Railways. 

Siemens Nil 
Signotron/EMS Nil 
TATA/Webtec Nil 
PPS/Inteltrack Nil 
Medha Nil 
Lotus Nil 
Hind Rectifier Noted 
Traffic Dte./RDSO Nil 
Motive Power 
Dte./RDSO 

Nil 

ECoR Nil 
SER Nil 
Electrical Dte./RDSO Accepted with no change 
Clause 1.2 Definition of terms: 

The following terms and abbreviations are used throughout the 
Specification. 

AAR - The Association of American Railroads 
AB - Air Brake 
ALP - Assistant Loco Pilot 
AMC - Annual Maintenance Contract 
APN - Access Point Name 
API - Application Program Interface  
BP - Brake pipe  
CLW - Chittaranjan Locomotive Works, Chittaranjan 
CU - Cab Unit. It is another name used for Head of 

Train (HoT) unit. 
DFCC - Dedicated Freight Corridor Corporation of India 

Limited 
DPWCS - Distributed Power Wireless control System 
DBLW - DieselBanaras Locomotive Works, Varanasi 
DTWL - Disabled Train Warning Light 
DU   - Display Unit. It is part of HoT device that is fitted 

in the locomotive. One display unit will be 
provided in each cab of the locomotive. Total two 
display units will be provided as part of HoT. 
Either two identical display units can be provided 
or one Master & one slave display unit can be 



provided. 
EoT - End of Train unit. It comprises of SBU, Radio 

transmitter & Receiver, battery, Air turbine for 
battery charging, GPS device etc. It transmits and 
receives information to/from HoT device fitted in 
the locomotive. It is also referred as Rear Unit 
(RU). 

EOTT  - End-of–Train Telemetry system. It comprises of 
Head of train (HoT) device mounted in the 
locomotive and End of train (EoT) device 
mounted on the rear end of rearmost vehicle of the 
train along with other fittings and accessories 
complete as per this specifications. 

FP      - Feed pipe 
FRS - Functional Requirements Specification 
GAGAN - GPS Aided Geo Augmented Navigation 
GNSS - Global Navigation Satellite System 
GPRS - General Packet Radio Service 
GPS - Global Positioning System 
GSM - Global System for Mobile Communication 
HoT - Head of Train device. It is also referred as Cab 

Unit (CU). 
HVML - High Visibility Marker Light- The marker light 

portion of the EoT device, flashing light to mark 
the End of Train (EoT). 

IEC - The International Electro-technical Commission 
IR      - Indian Railways 
KPA - Kilo Pascal- (1KPA = 0.145 psig, 1 psig = 0.0704 

Kg/cm²)  
LP - Loco Pilot. Term ‘Driver’ is also used for Loco 

Pilot. 
MMD - Maximum Moving Dimensions 
RDSO - Research Designs And Standards Organisation 
RU - Rear Unit. It is another name used for End of 

Train (EoT) unit. 
SBAS - Satellite-Based Augmentation System 
SBU  - Sense and Brake Unit. It is part of EoT.It is 

capable of determine status of Brake pipe 
pressure.  

SMS - Short Message Service  
TFR - Transnet Fright Rail 
WPC - Wireless Planning & Coordination wing  

of Ministry of Communications & IT 
. 

Siemens Nil 



Signotron/EMS Nil 
TATA/Webtec Nil 
PPS/Inteltrack Nil 
Medha Nil 
Lotus Nil 
Hind Rectifier Complied 
Traffic Dte./RDSO Nil 
Motive Power 
Dte./RDSO 

Nil 

Telecom. Dte./RDSO New Items to be added: 
LTE : Long Term Evolution 
LTE-R : LTE for Railways 

ECoR Nil 
SER Nil 
Electrical Dte./RDSO Accepted 
Clause 1.3 Contractor’s Responsibility: 

The contractor's responsibility will extend to the following: 
Clause 1.3.7 Providing 24x7 helpline post commissioning during the warranty & 

AMC period. 
Siemens Nil 
Signotron/EMS Nil 
TATA/Webtec Nil 
PPS/Inteltrack Nil 
Medha Nil 
Lotus Nil 
Hind Rectifier Complied 
Traffic Dte./RDSO Nil 
Motive Power 
Dte./RDSO 

Nil 

ECoR Nil 
SER Nil 
Electrical Dte./RDSO Accepted with no change 
Clause 1.6 Warranty: 
BLW Warranty period not mention. Shpuld be added. CLW letter no. 

C-D&D/T/09 date 20/12/2016 may be taken as reference for 
warranty period. 

Electrical Dte./RDSO BLW comments accepted. Warranty period mentioned. 
Clause 1.7 ANNUAL MAINTENANCE CONTRACT (AMC): 
Clause 1.7.1 Firm has to quote for Comprehensive AMC - including Data charges, 

Cloud Service/Server maintenance, spares and manpower required to 
keep the equipment operational at all times. 

Siemens Nil 
Signotron/EMS Nil 
TATA/Webtec Nil 
PPS/Inteltrack Nil 
Medha Nil 
Lotus Nil 
Hind Rectifier Complied 
Traffic Dte./RDSO Nil 



Motive Power 
Dte./RDSO 

Nil 

ECoR Scope of AMC to be prepared 
SER Nil 
Electrical Dte./RDSO Accepted with no change. Scope of AMC will be circulated 

separately. 
Clause 1.7.4 Penalty shall be levied on the contractor for maintaining the system 

uptime below the limit of 98%. Penalty will be calculated as 
percentage (%) of annual payment due for AMC and will be deducted 
from the respective quarterly payment. Penalty calculation will be 
done over annual payment period as mentioned below. The same 
penalty clause shall also be applicable during the warranty period. 
Maximum penalty amount will not exceed the 5% of the total payment 
due for the period of AMC. 

 
 SN Availability Slab Applicable Penalty 
1 Below 98% 0.5% for every 1% (or part thereof) 

reduction in availability below98%. 
 
 

Siemens Nil 
Signotron/EMS Nil 
TATA/Webtec Nil 
PPS/Inteltrack Nil 
Medha Nil 
Lotus Nil 
Hind Rectifier As per IR warranty clause 
Traffic Dte./RDSO Nil 
Motive Power 
Dte./RDSO 

Nil 

ECoR Nil 
Electrical Dte./RDSO Accepted with no change 
Clause 1.8 FIELD TRIAL: 
Clause 1.8.1 Field trial shall be done to check EoTT reliability under rigorous 

environmental and actual train operating condition since this 
equipment has direct bearing on safety. 

Siemens Nil 
Signotron/EMS Nil 
TATA/Webtec Nil 
PPS/Inteltrack Nil 
Medha Nil 
Lotus Nil 
Hind Rectifier Complied 
Traffic Dte./RDSO Nil 
Motive Power 
Dte./RDSO 

Field trial format to be included 

 
ECoR Experience gained during field trial of products may be 



discussed. Field trial clause to be detected for regular 
specification 

BLW Minimium number of successful trials and minimum trials hours 
may be added for better clarity. 

Electrical Dte./RDSO  
(i) Field trial clause has to be there for development of 

new sources. 
(ii) Minimum field trialKMs  has been mentioned in the 

specification. 
(iii) Motive Power comment accepted & attached as 

Annexure-XI 
 Chapter -2 

Functional requirements 
Clause2.1 Main Functions of EoTT 
Clause 2.1.3 To check & detect train integrity. Train parting shall be identified 

by the EoTT. 
Siemens Nil 
Signotron/EMS Nil 
TATA/Webtec Nil 
PPS/Inteltrack Nil 
Medha Nil 
Lotus Nil 
Hind Rectifier Complied 
Traffic Dte./RDSO Nil 
Motive Power 
Dte./RDSO 

Nil 

ECoR Provision in spec should be such that products of the firms 
based at South Africa / USA / any other countries will be 
suitable. 

Electrical Dte./RDSO Accepted with no change. Proposed EoTT system for IR is 
based on AAR S9152 and TFR BBB 1776. Some features(like 
DTWL, Train Integrity, Emergency Broadcast etc.) have been 
made mandatory to enhance the safety. The products of USA 
and South Africa are also based on same standards. 

Clause 2.1.4 To broadcast location of EoT device to other trains equipped with 
EoTTin case of emergency like train parting, derailment etc., on 
command by LP. 

Siemens Nil 
Signotron/EMS Nil 
TATA/Webtec Nil 
PPS/Inteltrack Nil 
Medha Nil 
Lotus Nil 
Hind Rectifier Complied 
Traffic Dte./RDSO Nil 
Motive Power 
Dte./RDSO 

Nil 

ECoR Optional 
Electrical Dte./RDSO Accepted with no change: Feature of Emergency broadcast of 

the location of affected EoT device is a safety feature for working 



of other train in the proximity of affected train. 
Clause 2.1.7 To provide rear end ‘High Visibility Marker Light’. 
Siemens Nil 
Signotron/EMS Nil 
TATA/Webtec Nil 
PPS/Inteltrack Nil 
Medha Nil 
Lotus Nil 
Hind Rectifier Complied 
Traffic Dte./RDSO Nil 
Motive Power 
Dte./RDSO 

Nil 

ECoR HVML Spec – IR standard/FRA standard 
Electrical Dte./RDSO Accepted with no change. Since HVML is replacing the Tail 

Lamp hence, its technical details are defined in specification as 
per IR standard. 

Clause 2.1.8 To provide rear end ‘Disabled Train Warning Light’. 
Siemens Remarks 

Given that the AAR S-9152 specification lists the DTWL as an 
optional / future enhancement to the EOT, and the fact that no 
EOT in North America has ever been equipped with this optional 
freature, we recommend that there should be some leeway in 
implementing the DTWL. Suppliers may choose to incorporate 
DTWL in the same light - HVML (with different blinking pattern) 
or a separate light may be provided. Method of activation of 
DTWL shall be via one manual switch provided in HOT. (with 
spare bit defined in the communication protocol). 
CLAUSE, AS IT SHOULD READ AFTER INCORPORATION OF  
COMMENTS/ SUGGESTION IN THE RDSO SPECIFICATION/STR 
Firm may incorporate DTWL in the same light - HVML (with 
different blinking pattern) or separate light may be provided. 
Method of activation of DTWL shall be via one manual switch 
provided in HOT. (with spare bit defined in the communication 
protocol). 

Signotron/EMS Nil 
TATA/Webtec Nil 
PPS/Inteltrack Nil 
Medha Nil 
Lotus Nil 
Hind Rectifier Complied 
Traffic Dte./RDSO Nil 
Motive Power 
Dte./RDSO 

Nil 

ECoR DTWL-Optional 
Electrical Dte./RDSO Accepted with No Change. 

(i) Being the safety feature, both lights should be 
separate so that it can also provide some redundancy. 

(ii) DTWL is being used to inform the other trains which 
enhance safety hence may not be optional. 

Clause 2.2 Functions Required to be performed by EoTT 



Clause 2.2.6 The EoT and HoT devices must monitor their own health status 
and immediately show an alarm on the DU screen as well as by 
means of a red flashing LED on the HoT device so as to catch 
the attention of the train driver of any malfunction. 

Siemens Nil 
Signotron/EMS Observation and Comments 

Only battery status alarm can be displayed. AAR protocol only 
allows for statuses as defined in specification and has been 
implemented such as Battery alarm, Comms alarm, valve fail etc.

 

TATA/Webtec Nil 
PPS/Inteltrack Nil 
Medha Nil 
Lotus Nil 
Hind Rectifier Complied 
Traffic Dte./RDSO Nil 
Motive Power 
Dte./RDSO 

Nil 

ECoR Nil 
Electrical Dte./RDSO Accepted with no change 
Clause 2.2.8 Logging of performance of the EoT device and HoT device at 

nominally every 60 seconds. The same should be stored 
internally for at least 30 days. 

Siemens Nil 
Signotron/EMS Nil 
TATA/Webtec Nil 
PPS/Inteltrack Nil 
Medha Nil 
Lotus Nil 
Hind Rectifier Complied 
Traffic Dte./RDSO Nil 
Motive Power 
Dte./RDSO 

Nil 

ECoR Data logging (60 seconds/event driven) Internal data storage (30 
days/no. of events) 

Electrical Dte./RDSO Accepted with no change 
 

Clause 2.2.9 Train Integrity Operation 
Clause 2.2.9 a. A ‘Train Integrity Function’ is required, in order to assist the 

driver in ascertaining/ confirming whether the train is “complete” 
(i.e. has not become “parted”). This may be achieved by 
employing GPS units in the HoT&EoT and by continuously 
monitoring the speed and displacement differences between the 
front & rear of the train. 

Siemens Nil 
Signotron/EMS Nil 
TATA/Webtec Nil 
PPS/Inteltrack Nil 
Medha Nil 
Lotus Nil 
Hind Rectifier Complied 



Traffic Dte./RDSO Nil 
Motive Power 
Dte./RDSO 

Nil 

ECoR Provision in Spec should be such that products of the firms 
based at South Africa/USA/ Any other countries will be suitable. 

Electrical Dte./RDSO Accepted with no change. Proposed EoTT system for IR is 
based on AAR S9152 and TFR BBB 1776. Some features(like 
DTWL, Train Integrity, Emergency Broadcast etc.) have been 
made mandatory to enhance the safety. The products of USA 
and South Africa are also based on same standards. 

Clause 2.2.9b. The following shall be displayed to the driver: 
 

· “Train OK” - When the system detects no evidence of 
the train being parted 

· “Caution” - In cases where there is (temporary) doubt of 
train completeness 

· “Train Error” - When the system detects that the train 
has become parted 

· “Move” or “Stop” as per AAR S-9152. 
· Speed of the HoT and Speed of the EoT (RU) 
· “Length” / Displacement at start-up, plus relative 

Deviation (+ or -) 
Siemens Nil 
Signotron/EMS Nil 
TATA/Webtec Nil 
PPS/Inteltrack Nil 
Medha Comments 

Depending on GPS data coordinates for Speed calculation, Train 
parting etc is risky as there are lot of conditions like in forests ,at 
curves, at up and down gradients and hill areas. when this data 
may be unreliable or may not be available. So for HoT Speed 
Sensor/Recorder Interface and for EoT some accurate Speed 
measurement mechanism to be specified. 
To be modified as 
No change required. 

Lotus Nil 
Hind Rectifier Complied 
Traffic Dte./RDSO Nil 
Motive Power 
Dte./RDSO 

Nil 

ECoR Nil 
Electrical Dte./RDSO No change required. Train Integrity feature compare the speed 

and distance travelled by front & rear vehicles and decide 
accordingly. Method of measurements for front and rear vehicles 
should be same i.e. through GPS.  

Clause 2.2.9c. The display should therefore preferably be divided into 2 areas: 
One for the standard pressure & battery status information, and 
the other for the Train Complete, speed, distance, etc. 
information. 



Siemens Nil 
Signotron/EMS Nil 
TATA/Webtec Nil 
PPS/Inteltrack Nil 
Medha Comments 

Depending on GPS data coordinates for Speed calculation, Train 
parting etc is risky as there are lot of conditions like in forests ,at 
curves, at up and down gradients and hill areas. when this data 
may be unreliable or may not be available. So for HoT Speed 
Sensor/Recorder Interface and for EoT some accurate Speed 
measurement mechanism to be specified. 
No change required. 

Lotus Nil 
Hind Rectifier Complied 
Traffic Dte./RDSO Nil 
Motive Power 
Dte./RDSO 

Nil 

ECoR Nil 
Electrical Dte./RDSO Accepted with no change 
Clause 2.2.9f. Similarly, the RU and CU speeds are to be stored, averaged and 

compared (10 second moving averages are proposed). 
Siemens Nil 
Signotron/EMS Nil 
TATA/Webtec Nil 
PPS/Inteltrack Nil 
Medha Comments 

Depending on GPS data coordinates for Speed calculation, Train 
parting etc is risky as there are lot of conditions like in forests ,at 
curves, at up and down gradients and hill areas. when this data 
may be unreliable or may not be available. So for HoT Speed 
Sensor/Recorder Interface and for EoT some accurate Speed 
measurement mechanism to be specified. 
To be modified as 
No change required. 

Lotus Nil 
Hind Rectifier Complied 
Traffic Dte./RDSO Nil 
Motive Power  
Dte./RDSO 

Nil 

ECoR Nil 
Electrical Dte./RDSO Accepted with no change 
Clause 2.2.9.g. The above 2 parameters are to be monitored as follows: 

 
· If speeds differ by <10 kmph, AND displacement deviation 

<100 meters: TRAIN OK 
· If speeds differ by >10 kmph, OR displacement deviation 

>100 meters: CAUTION 
· If speeds differ by >10 kmph, AND displacement deviation 

>100 meters: TRAIN ERROR 



 
Siemens Nil 
Signotron/EMS Nil 
TATA/Webtec Nil 
PPS/Inteltrack Nil 
Medha Comments 

Depending on GPS data coordinates for Speed calculation, Train 
parting etc is risky as there are lot of conditions like in forests ,at 
curves, at up and down gradients and hill areas. when this data 
may be unreliable or may not be available. So for HoT Speed 
Sensor/Recorder Interface and for EoT some accurate Speed 
measurement mechanism to be specified. 
To be modified as 
No change required. 

Lotus Nil 
Hind Rectifier Complied 
Traffic Dte./RDSO Nil 
Motive Power  
Dte./RDSO 

Nil 

ECoR Nil 
SER TRAIN ERROR condition may be modified as: 

1. If speeds differ by > 10 kmph, AND displacement 
deviation>100 meters.   OR 

2. If speeds differ by > 10 kmph, AND BP Pressure in DU 
<kg/cm2    OR 

3. If displacement deviation >100 meters AND BP pressure in 
DU< 3 kg/cm2 

Electrical Dte./RDSO Train Integrity feature is introduced by utilizing the availability of 
GPS in front and rear vehicle. This feature ensures the Driver 
that Train is integrated and not parted. BP pressure may be less 
than 3 kg/cm2in case BP pipe between the wagons opens. As 
per clause 2.2.9 h, if BP is less than Alarm level, TRAIN OK will 
never come. As per RDSO opinion, this clause is accepted 
without any change.  

Clause 2.2.9h. However, for TRAIN OK, the Pressure must be above the alarm 
levels, or else CAUTION must be displayed, but TRAIN ERROR 
must be displayed irrespective of the Pressure levels. The train 
driver will have to take all factors into account in this case. 

Siemens Nil 
Signotron/EMS Nil 
TATA/Webtec Nil 
PPS/Inteltrack Nil 
Medha Nil 
Lotus Nil 
Hind Rectifier Complied 
Traffic Dte./RDSO Nil 
Motive Power  
Dte./RDSO 

Nil 

ECoR Nil 
SER However, for TRAIN OK, the pressure must be above the alarm 



levels, or else CAUTION must be displayed. The train driver will 
have to take all factors into account in this case. 

Electrical Dte./RDSO Accepted without any change.Comments same as mentioned in 
clause 2.2.9.g. 

Clause 2.2.11 Disabled Train Warning Light (DTWL) 
It will be provided as per clause 4.15 of AAR S-9152.V2.1.  In the 
event a train suddenly becomes disabled, such as from an 
undesired emergency brake application, this option would add a 
light to warn approaching trains of this situation. This warning 
light would be illuminated either automatically when train brakes 
applied in emergency or manually by the loco pilot using a cab 
control switch/menu option. The light would be reset by a control 
switch/menu option. This warning light would not replace the rear 
end marker device, nor shall the marker device serve this 
function. 

Siemens Remarks 
Given that the AAR S-9152 specification lists the DTWL as an 
optional / future enhancement to the EOT, and the fact that no 
EOT in North America has ever been equipped with this optional 
freature, we recommend that there should be some leeway in 
implementing the DTWL. Suppliers may choose to incorporate 
DTWL in the same light - HVML (with different blinking pattern) 
or a separate light may be provided. Method of activation of 
DTWL shall be via one manual switch provided in HOT. (with 
spare bit defined in the communication protocol). 
 
CLAUSE, AS IT SHOULD READ AFTER INCORPORATION OF  COMMENTS/ 
SUGGESTION IN THE RDSO SPECIFICATION/STR 
 
Firm may incorporate DTWL in the same light - HVML (with 
different blinking pattern) or separate light may be provided. 
Method of activation of DTWL shall be via one manual switch 
provided in HOT. (with spare bit defined in the communication 
protocol). 

Signotron/EMS Nil 
TATA/Webtec Nil 
PPS/Inteltrack As per the above clauses, we understand that RDSO proposes 

to have the DTWL switch “ON” & “OFF” function and Emergency 
Broadcast Message (EBM) switch “ON” & “OFF” functions totally 
separated and should be manually controlled by Loco Pilot, 
meaning EBM shall not be automatic and it should be through 
cab display units either by providing a separate button or through 
the menu function. 
 
It is very much possible to incorporate the functionality like asked 
but as an OEM of the subject item, we would like to give our 
suggestion to RDSO on the different scenarios as to what can 
happen during emergency in case EBM is not automatic, so that 
before finalizing the specification RDSO can deliberate internally 
if they would really like to make these two functions separate or 
to combine into one and the EBM should be automatic or 



manual.  
 
Just take a case that a train derails and some wagons infringes 
to the adjacent tracks and the brake pipe breaks, so the warning 
light will automatically start glowing as the brake pressure 
reduces to less than 3Kgc (Kg/cm2). 
 
The train coming from the behind i.e. on the same track on which 
derailment has taken place can see the warning light and it can 
stop the train and rear collision can be avoided, but this warning 
light cannot be seen by the train coming on the adjacent track 
from the opposite direction. 
 
Normally in such a situation, guard goes to the other track and fix 
the detonator or crackers on the track to warn the drivers of 
trains coming on the adjacent tracks but if the train is fitted with 
EOTT then the guard van is already removed, meaning this 
function has to be done by driver, which we believe is not 
possible so how to alert the driver of the other train coming on 
the adjacent track from opposite direction? 
 
To warn the driver of such trains, an emergency broadcast 
message shall be transmitted automatically once the warning 
light start glowing, because there could be a situation that the 
Loco Pilot who wants to initiate the emergency broadcast 
message is either becomes in capacitated to do this function or 
he is not in the radio range where EOT receives the signal from 
Loco Pilot to start sending the EBM to the nearby trains. 
 
Further, if the EBM function is given to menu function than driver 
may take time to switch ON this function and during such 
emergency even Loco Pilot may forget or miss to act on this 
command. 
In your Annexure-VIII you have given the display layout, in which 
you have also not shown a separate switch for EBM ON/OFF & 
DTWL ON/OFF, which means that you expect these functions 
should be done through menu function. 

 
As per clause no. 2.2.27, EBM should continue to broadcast the 
message every 10 second to other HOT devices till the 
emergency mode is reset by building up of BP pressure. Please 
specify the value of BP pressure at which it shall stop sending 
broadcast messages like 1Kgc, 2 Kgc, 3 Kgc or 4 Kgc etc.? 

 
The possible suggestion: 

The moment the BP line breaks or pressure of last wagon 
reduces to less than 2 Kgc, then DTWL light should start glowing 
and side by side EBM should start sending the messages to the 
nearby train and both functions should be switched off by Loco 
Pilot through the menu function manually if he is satisfied with 



situation or automatically when the air pressure or last wagon 
increase beyond 3 kgc. This is normal in many countries and it is 
a safe working condition, otherwise if RDSO insists then we can 
provide both the function separately through the menu function. 
 

Medha Nil 
Lotus Nil 
Hind Rectifier Complied 
Traffic Dte./RDSO Nil 
Motive Power  
Dte./RDSO 

Nil 

ECoR DTWL-Optional 
Electrical Dte./RDSO 1. Siemens comments can not be accepted as DTWL & 

HVML both are safety features and separate light will 
enhance redundancy and safety. 

2. Comments of M/s PPS also can not be accepted as 
Emergency broadcast message should be initiated in 
case of derailment/train parting. Whereas DTWL will 
either automatically ON or manually by Driver in case of 
undesired brake application. Emergency broadcast 
message should be initiated by the Driver for nearby 
trains.  

3. No change envisaged. 
Clause 2.2.13 Repeater function 
Clause 2.2.13 a. In certain situations it may be necessary to repeat the signal 

between HoT and EoT, by means of an On Train repeater, or by 
means of Track Side (Fixed) repeaters. Both versions are to 
display at least the following when messages are repeated: EoT 
ID number, and Time (hh:mm:ss) with at least the last 5 
messages being continuously displayed. 

Siemens Remarks 
We propose that for trackside repeater, we only deploy HOT 
without a display. Whenever required, information can be 
continuously visualized by connecting a laptop to the HOT (a 
visit to a trackside repeater location would be of little value to a 
user that is not equipped with a laptop computer) . From our 
experience, adding a display to the track side repeater will not 
add any value, instead resulting in unnecessary higher cost to 
the user. 
 
CLAUSE, AS IT SHOULD READ AFTER INCORPORATION OF  COMMENTS/ 
SUGGESTION IN THE RDSO SPECIFICATION/STR 
 
In certain situations it may be necessary to repeat the signal 
between HoT and EoT, by means  
of an On Train repeater, or by means of Track Side (Fixed) 
repeaters. On Train Repeater is to  
display at least the following when messages are repeated: EoT 
ID number, and Time  
(hh:mm:ss) with at least the last 5 messages being continuously 
displayed. 



 
Signotron/EMS Nil 
TATA/Webtec Nil 
PPS/Inteltrack Nil 
Medha Nil 
Lotus Nil 
Hind Rectifier Complied 
Traffic Dte./RDSO Nil 
Motive Power  
Dte./RDSO 

Nil 

ECoR Nil 
Electrical Dte./RDSO No change is envisaged. By adopting the similar HoT Unit as a 

track side repeater, a lot of flexibility will be available to user 
Railways. 

Clause 2.2.13 b. On-Train Repeater 
In this case the HoT is to be configured such that during switch-
on / powering up, the HoT may be switched into “repeater 
mode”. The user shall thus have the option of selecting either 
normal “HoT” or Repeater” mode, so that a HoT may either 
function as a cab unit, or as a repeater when required. The 
repeater shall also be “matched” to the EoT in the same way as 
the HoT, and shall only repeat valid messages from its matched 
EoT or HoT, after a delay of 500 milliseconds. 
 
Vendors are to clearly and in detail indicate how their repeater is 
to function, so as to ensure that secure and reliable repeated 
communications are to be effected, without communication 
collision problems (e.g. between paired HoT/EoTs, OR with other 
HoTs, EoTs or repeaters). The “switch-on /start-up” procedure 
must also be fully described, and must be easy to perform, 
bearing in mind the possible logistical problems due to long 
distances between equipment units. 

Siemens Nil 
Signotron/EMS Nil 
TATA/Webtec Nil 
PPS/Inteltrack Nil 
Medha Nil 
Lotus Nil 
Hind Rectifier Complied 
Traffic Dte./RDSO Nil 
Motive Power 
Dte./RDSO 

Nil 

ECoR Optional 
Electrical Dte./RDSO Accepted with no change 
Clause 2.2.13 c. Track-Side / Fixed Repeater 

This repeater function must also be incorporated in the HoT software, 
and only be activated in the Sheds/workshop when required. In this 
case, the matching function is not required, but only valid messages 
from the HoT or EoT are to be repeated, after a 500 millisecond delay. 
GSM GPRS tracking functionality is also required as an option, to allow 



remote monitoring of operation. 
 
Vendors are to clearly and in detail indicate how their repeater is to 
function, so as to ensure that secure and reliable repeated 
communications are to be effected, without communication collision 
problems (e.g. between paired HoT/EoTs, OR with other HoTs, EoTs 
or repeaters). 

Siemens Nil 
Signotron/EMS Nil 
TATA/Webtec Nil 
PPS/Inteltrack Nil 
Medha Nil 
Lotus Nil 
Hind Rectifier Complied 
Traffic Dte./RDSO Nil 
Motive Power 
Dte./RDSO 

Nil 

Telecom. Dte./RDSO The clause may be substituted as below:- 
c. Track-Side / Fixed Repeater  
This repeater function must also be incorporated in the HoT 
software, and only be activated in the Sheds/workshop when 
required. In this case, the matching function is not required, but 
only valid messages from the HoT or EoT are to be repeated, 
after a 500 millisecond delay. 2G (GSM) and 4G (LTE/LTE-R for 
Indian Railways) tracking functionality is also required as an 
option, to allow remote monitoring of operation. 

ECoR Nil 
BLW Track Side/ Fixed Rpeater: Should make as an optional item. To 

be procured separately if required. May kindly refer BLW letter 
No.BLW/D&D/E.Loco/EoTT dt.17/03/2021. 

Electrical Dte./RDSO Accepted and respective clause (Clause 5.3 XII)  has been 
modified. 

Clause 2.2.14 Alarms 
An audible alarm, together with an appropriate flashing message 
display and red indicator light must be provided in the display unit to 
indicate following: 

a. Pressure alarm must be sounded and displayed on the DU when 
pressure drops below 3.0Kg/cm2. 

b. Communication alarm must be sounded and displayed on the 
DU to indicate loss of radio communication as defined in AAR 
S-9152. 

c. Battery alarm must be sounded and displayed on the DU to 
indicate available battery power less than 25% in either HoT or 
EoT. 

d. Train Integrity alarm; when GPS derived parameters are outside 
the defined range.  

e. Complete Passage Alarm to indicate passage of complete train 
over a particular location. 



f. Train Integrity alarm shall be latched on until acknowledged. 
The other audio alarms will be for 5 seconds. 

g. Audio Alarm volume must be adjustable and adequate to be 
heard in noisy environment of the locomotive. 

h. The visual alarm message display must continue until the 
pressures/parameters are within the specified range, or 
reception is restored or the unit is switched off. 

i. Alarm can be acknowledged by the LP using specified key. It 
will suppress the current audible alarm but the visual display 
will continue till the values normalize. When the alarm values 
change 

Siemens Nil 
Signotron/EMS Nil 
TATA/Webtec Nil 
PPS/Inteltrack Nil 
Medha Nil 
Lotus Nil 
Hind Rectifier Complied 
Traffic Dte./RDSO Nil 
Motive Power  
Dte./RDSO 

Nil 

ECoR 
a to i 

Provision in Spec should be such that products of the firms 
based at South Africa/USA/ Any other countries will be suitable. 

Electrical Dte./RDSO ECoR comment is general in nature. No change is envisaged. 
Clause 2.2.15 Logging of Alarms and Performance on both HoT and EoT 
Clause 2.2.15 a. The  EOTT performance must be continuously monitored and 

logged by the EoTT against time &GPS position (latitude, 
longitude) , and stored in memory, so as to be available for 
down-load at the end of the trip via the USB port or other means.  
Both HoT&EoT must make use of a GPS unit so as to track its 
position against real (GPS) time. 

Siemens Nil 
Signotron/EMS Nil 
TATA/Webtec Nil 
PPS/Inteltrack Nil 
Medha Nil 
Lotus Nil 
Hind Rectifier Complied 
Traffic Dte./RDSO Nil 
Motive Power  
Dte./RDSO 

Nil 

ECoR Provision in Spec should be such that products of the firms 
based at South Africa/USA/ Any other countries will be suitable. 
GPS in HoT-Optional 

Electrical Dte./RDSO ECoR comments is of general nature. No change is envisaged 
Clause 2.2.15 b. All communication messages received by the HoT, as well as 

alarms, are to be logged versus time & GPS position (latitude, 
longitude). 



Siemens Nil 
Signotron/EMS Nil 
TATA/Webtec Nil 
PPS/Inteltrack Nil 
Medha Nil 
Lotus Nil 
Hind Rectifier Complied 
Traffic Dte./RDSO Nil 
Motive Power  
Dte./RDSO 

Nil 

ECoR Provision in Spec should be such that products of the firms 
based at South Africa/USA/ Any other countries will be suitable. 
GPS in HoT- Optional 

Electrical Dte./RDSO ECoR comments is of general nature. No change is envisaged 
Clause 2.2.15 c The HoT time must be synchronised with that of the EoT and 

GPS time. 
Siemens Nil 
Signotron/EMS Nil 
TATA/Webtec Nil 
PPS/Inteltrack Nil 
Medha Nil 
Lotus Nil 
Hind Rectifier Complied 
Traffic Dte./RDSO Nil 
Motive Power  
Dte./RDSO 

Nil 

ECoR Provision in Spec should be such that products of the firms 
based at South Africa/USA/ Any other countries will be suitable. 
GPS in HoT-Optional 

Electrical Dte./RDSO ECoR comments is of general nature. No change is envisaged 
Clause 2.2.15 d. Other data / parameters to be recorded are: 

· Start Up / Switch On date & time 
· Position and ID/Serial Numbers of EoT and HoT at start 

up 
· During the trip, periodic readings of pressure, battery 

voltages and alarms, e.g. 
o Low Battery 
o Low BP pressure 
o Communication Failure. 
o Emergency brake application from rear 
o Train parting etc. 
o Speed 
o Train stopped 
o Train moving 
o Received signal strength, if possible 

Siemens Nil 
Signotron/EMS Nil 
TATA/Webtec Nil 
PPS/Inteltrack Nil 



Medha Nil 
Lotus Nil 
Hind Rectifier Complied 
Traffic Dte./RDSO Nil 
Motive Power  
Dte./RDSO 

Nil 

ECoR Nil 
SER During the trip, periodic readings of pressure, battery voltages 

and alarms, e.g. 
· Continuous BP pressure recording. 

Electrical Dte./RDSO EoTT performance must be continuously monitored & logged by 
EoTT against time & GPS position (as per clause 2.2.15 a.). No 
change is required. 

Clause 2.2.16 Web Server/Cloud Service 
Clause 2.2.16 a. In order to provide a tool for the effective asset management of 

EoTT equipment, tracking of both EoT&HoT by means of 
GSM/GPRS is required. 

Siemens Nil 
Signotron/EMS Nil 
TATA/Webtec Nil 
PPS/Inteltrack Nil 
Medha Nil 
Lotus Nil 
Hind Rectifier Complied 
Traffic Dte./RDSO Nil 
Motive Power 
Dte./RDSO 

Nil 

Telecom. Dte./RDSO In order to provide a tool for the effective asset management of 
EoTT equipment, tracking of both EoT&HoT by means of 2G 
(GSM)or 4G (LTE/LTE-Rfor Indian Railways) is required. 

ECoR Nil 
Electrical Dte./RDSO Comments of Telecom Dte/RDSO is accepted.. 
Clause 2.2.16 b. EoTT device data, alarms and performance& GPS position of 

both EoT&HoT will be transmitted to web server/cloud at 
approximate interval of  1 minute (in normal operation when 
battery supply is available to HoT and Air generator supply is 
available to EoT) / 20 minutes (when battery/Air generator supply 
not available) subject to availability of GSM coverage. If no GSM 
coverage is available, then the un-transmitted data shall be 
transmitted as soon as GSM coverage is obtained. For 
transferring data from device to server/cloud, both devices 
(EoT&HoT) shall be equipped with SIM cards and use 3G/4G 
technology for data transfer. Two SIM cards of different 
operators shall be used for data transfer in EoT as well as HoT. 
Data generally to be transmitted (not exhaustive) to cloud/server 
is tabulated below:  

SN For HoT Device For EoT Device 
1. HoT Commands  
a) EBA  
b) Emergency  



Broadcast 
c) DTWL  
d) Fog  Condition   
2 Performance 
a) CU ID or Loco ID  RU ID  
b)  Date & time Date & time 
c) Latitude & Longitude Latitude & Longitude 
d) Speed of CU Speed of RU 
e) BP Pressure BP Pressure 
f) Train integrity status HVML status 
g) Communication 

status 
% Battery  

3. Alarms  
a) Low BP   
b) Low Battery  
c) Train Integrity  
d) Communication loss  
e) ODO meter  

 

Siemens Remarks 
In practice, tracking EoTT in near real-time is of little value. The 
GPS functionality is provided to monitor, track, maintain and 
manage End of Train Devices due to their high degree of 
mobility. This functionality doesn’t typically require a high update 
rate.  
Additionally, the ongoing projects like REMLOT (Remote 
Monitoring of Locomotives) also offer the required feature of real-
time tracking of trains / tracking of dead locomotives, which is 
already synced with CRIS. Siemens is already engaged in 
monitoring more than 100 locomotives in Indian Railways (via 
REMLOT).  
The requirement for high data transfer rate in the EOT will result 
in an unnecessary increase in EOT size and weight (due to the 
need for a larger battery) and higher annual maintenance costs 
to the user due to the high volume of data transfers.  
If this functionality is quite essential, we request Railways to 
increase the frequency of reporting to 30 mins because we do 
not see any benefit of sending large amounts of EOT data to the 
server. 
 
CLAUSE, AS IT SHOULD READ AFTER INCORPORATION OF  COMMENTS/ 
SUGGESTION IN THE RDSO SPECIFICATION/STR 
 
EoTT device data, alarms and performance & GPS position of 
both EoT & HoT will be transmitted to web server at approximate 
interval of 30 minutes (in normal operation when battery supply 
is available to HoT and Air generator supply is available to EoT) / 
2 hours (when EOT Air generator supply not available) subject to 
availability of GSM coverage. If no GSM coverage is available, 
then the untransmitted data shall be transmitted as soon as GSM 
coverage is obtained. For transferring data from device to server, 



both devices (EoT & HoT) shall be equipped with SIM cards and 
use 3G/4G technology for data transfer. Two SIM cards of 
different operators shall be used for data transfer in EoT as well 
as HoT. 
 

Signotron/EMS One SIM card from any operator isadequate for Data transfer in 
EoT as wellas HoT.Two SIM cards of different operators will 
unnecessarily complicate the system. 

TATA/Webtec Nil 
PPS/Inteltrack Nil 
Medha Comments 

As per our knowledge Two SIM cards are not required in EoT / 
HoT, because network coverage is good in all areas as of now. 
Also data backup is provided in EoT/HoT units for storage when 
there is no signal, and send it to server as soon as GSM 
coverage is obtained. Two SIMS each in HoT and EoT is 
unnecessary. It will only result in complications. 
To be modified as  
EoTT device data, alarms and performance &  GPS  position  of  
both  EoT & HoT will  be transmitted to web server/cloud at 
approximate interval of 1 minute (in normal operation when 
battery supply is available to HoT and Air generator supply is 
available to EoT) / 20 minutes  (when  battery/Air  generator  
supply  not  available)  subject  to  availability  of  GSM 
coverage. If no GSM coverage is available, then the un-
transmitted data shall be transmitted as soon as GSM coverage 
is obtained. For transferring data from device to server/cloud, 
both devices (EoT&HoT) shall be equipped with SIM cards and 
use 3G/4G technology for data transfer.one SIM card shall be 
used for data transfer in EoT as well as HoT. 

Lotus Nil 
Hind Rectifier Complied 
Traffic Dte./RDSO Nil 
Motive Power 
Dte./RDSO 

Nil 

Telecom. Dte./RDSO EoTT device data, alarms and performance & GPS position of 
both EoT&HoT will be transmitted to web server/cloud at 
approximate interval of 1 minute (in normal operation when 
battery supply is available to HoT and Air generator supply is 
available to EoT) / 20 minutes (when battery/Air generator supply 
not available) subject to availability of 2G (GSM) or 4G 
(LTE/LTE-R)coverage. If no GSM/LTE coverage is available, 
then the un-transmitted data shall be transmitted as soon as 
GSM/LTE coverage is obtained. For transferring data from 
device to server/cloud, both devices (EoT&HoT) shall be 
equipped with SIM cards and use 2G/4G technology for data 
transfer. Two SIM cards of different operators (2G +4G or 4G 
+4G) shall be used for data transfer in EoT as well as HoT. 

ECoR Data transfer rate to server (once within 2 hrs.) 
GSM in HoT – Optional 
No. of SIMs in EOT(at least One) 



BLW Web server: Field for following in transmittexd data tabulatrion 
may be added with date and time stamping. 
Train length, 
Total distance covered from last pairing, 
Life time data for (Emergency Brake Counter, Total Hrs of 
operation and total Run in Km). 

SER For transferring data from device to server/cloud, both devices 
(EoT & HoT) shall be equipped with SIM cards and use the latest 
technology for data transfer. 

Deliberations & EoTT 
stake holders  
comments during VC 
held on 16.04.21 

M/s Siemens-  
Firm requested Railways to increase the frequency of reporting of 
EoT to 30 mins when deployed and3 hours when not deployed. 
The requirement for high data transfer rate in the EOT will result in an 
unnecessary increase in EOT size and weight (due to the need for a 
larger battery) and higher annual maintenance costs to the user due to 
the high volume of data transfers. Since the HOT will report 
information that encompasses both HOT and EOT status in near real-
time, EOT reporting becomes less critical, mainly useful in helping 
locate a misplaced EOT, which does not require frequent updates. 
Firm also requested to change this requirement to single SIM card in 
both EoT and HoT as it will lead to unnecessary data costs and 
redundancies in the system because of 4 SIM cards on a train – 2 
each in EoT & HoT 
M/s Medha- 
As per firm Two SIM cards are not required in EoT , because network 
coverage is good in all areas as of now. Also data backup is provided 
in EoT units for storage when there is no signal, and send it to server 
as soon as GSM coverage is obtained.  HoT have data of both HoT 
and EoT(which received via Radio) . In HoT we can use two SIMS,But 
in EoT not required. 
M/s Hirect- 
Firm agreed to the point that the data of EoT unit is being sent to the 
HoT via Radio. So the HoT possess both HoT’s and EoT’s data. Firm 
suggested that both the unit’s data shall be sent to server by HoT. By 
doing so we are not burdening the battery of EoT. 
In the same point discussion was also held about the logging of 
location by a dead loco. This point wasn’t concluded in the meeting. 
Since the loco isn’t moving and if in case the loco is being towed 
wherein the source and destination are known, here firm suggested to 
increase the logging interval from 20 min. to 6 hours which will be 
adequate to know the loco’s location status. 
In Hot, we can use 2 SIM cards. In EoT we can use 1 SIM card. As 
discussed in point 1 if all data (including the EoT’s data) will be sent to 
server by HoT unit, one SIM card should be enough for EoT just to 
deliver its location in case of the unit’s kept at a specific interval for e.g. 
once every two hours or so. 
M/s Lotus 
Data transfer from EoT shall be every 30 min. 
Existing requirement of 2 SIMs for EoT&HoT is OK. 
 

Electrical Dte./RDSO 1. Based on comments & subsequent discussion with all stake 
hoders in video conference held on 16.4.2021, Requirement 
of SIM in EoT is reduced to atleast One. Clause modified 
accordingly. 



2. Based on comments & subsequent discussion with all stake 
hoders in video conference held on 16.4.2021, Requirement 
of data transfer from EoT to server has been modified from 
1min/20 mins to 15 mins/1 hour.Clause modified accordingly. 

3. Comments of Telecom Dte/RDSO &SER’s  for change of 
“Latest technology “ in place of “ 3G/4G Technology” has 
been considered & clause modified accordingly. 

4. Clauses 3.8.3b, 3.8.3d, 3.8.4c, 3.8.5b & 3.8.5d also modified 
accordingly. 

5. BLW comments are acceptable & clause modified 
accordingly. 

Clause 2.2.18 Maximum weight of the EoT with associated devices like 
couplers, pressure transducers, internal battery and air 
turbine/generator etc. fitted shall not exceed 12.5 kg. 

Siemens Nil 
Signotron/EMS Nil 
TATA/Webtec Nil 
PPS/Inteltrack Nil 
Medha Nil 
Lotus Nil 
Hind Rectifier Complied 
Traffic Dte./RDSO Nil 
Motive 
PowerDte./RDSO 

Nil 

EcoR Nil 
M/s AAL The  availability of radio in the domestic and international market 

is very limited , therefore it is difficult to build EoT under the 
given weight. Limit of 12.5 kg and space constraint of EoT. 
Therefore, this should be kept in mind and suitably weight limit is 
to be revised or deviation to be given at the time of approval of 
drawing scheme. 

Electrical Dte./RDSO No change. The EoT unit weight has been kept as 12.5 kg 
considering it’s requirement or portable which may easily be 
carried by one person by a distance approx. 2.5 km , equal to 
train length. Moreover the reputated global manufacturers supply 
EoT within the specified weight range. 

Clause 2.2.21 If a locomotive has to be detached from a working train and 
taken to haul another train, then the EoT shall be carried to the 
locomotive and shall be put on charging on the Locomotive itself. 
EoTdeviceandHoTdevice need to be designed to cater to this 
mode of working. For interoperability, it is desirable that all 
makes of EoT devices can be charged in the locomotive with 
same connection. For this,  it is proposed that EoT device can be 
connected in the locomotive to locomotive battery for charging 
with Bayonet type circular connector with crimped pins  (similar 
to connector no. 97B-4-101-A-20-24-S or equivalent).110 V dc 
supply to be provided to connector &EoT battery to be charged 
at 110V dc. Dummy receptacle for charging plug will also be 
provided in the locomotive. Equivalent Charging socket, cover for 
active socket and dummy receptacle for cover may be provided 



on the EoT. It will be standardized during design approval stage. 
Siemens Remarks 

Siemens contends that while en-route charging in the locomotive 
may be necessary for some EOTs, Siemens EOTs will not 
require it. This is because the Siemens EOT would take months 
to discharge the battery when placed in sleep mode. It stands to 
reason that an EOT that is removed from the back of the train 
will be fully charged since the air generator was maintaining the 
battery at full charge. In the case of the Siemens EOT, the time 
spent in the locomotive while being hauled to another train will 
have no measurable impact to the state of charge of the battery, 
making en-route charging unnecessary. 
 
CLAUSE, AS IT SHOULD READ AFTER INCORPORATION OF  COMMENTS/ 
SUGGESTION IN THE RDSO SPECIFICATION/STR 
 
If a locomotive has to be detached from a working train and 
taken to haul another train, then the EoT shall be carried to the 
locomotive and, if necessary, shall be put on charging on the 
Locomotive itself. EoT device and HoT device need to be 
designed to cater to this mode of working. For interoperability, it 
is desirable that all makes of EoT devices can be charged in the 
locomotive with same connection. For this, it is proposed that 
EoT device can be connected  
in the locomotive to locomotive battery for charging with Bayonet 
type circular connector with crimped pins  (similar to connector 
no. 97B-4-101-A-20-24-S or equivalent).110 V dc supply to be 
provided to connector &EoT battery to be charged at 110V dc. 
Dummy receptacle for charging plug will also be provided in the 
locomotive. Equivalent Charging  socket, cover for active socket 
and dummy receptacle for cover may be provided on the EoT. It 
will be standardized during design approval stage. 
 

Signotron/EMS Nil 
TATA/Webtec Nil 
PPS/Inteltrack Connector for EOT charging in the Loco: 

RDSO has proposed a 4 pole Amphenol connector for the 
charging of EOT in the locomotive when not in use. 
 
As EOT is running through battery power, which means that all 
the EOT manufacturers must be using 12V battery for its 
charging. 
 
Loco power is 110V DC for which only 2 wires i.e. +Ve & -Ve are 
required so using 4 pole connector will be too big for this 
application, and this will increase the size and weight of EOT. 

 
Moreover charging the EOT directly by Loco power through 
110V DC will not give any indication for the battery charging, so 
we would suggest to charge the EOT through the HOT so that 



charging can be monitored as well through the HOT displays. 
For using 110V DC directly from Loco means that in SBU, there 
should be a power supply to reduce the voltage to 12V DC from 
110V DC, but as HOT is already generating 12V DC supply so 
there is no need to use additional power supply in EOT to 
convert 110V DC to 12VDC as it will increase the size and 
weight of EOT. Even the 4 pole connector will occupy lot of 
space and will increase the size and weight of EOT. 

 
Hence we propose that a standard 2 pole Amphenol connectors 
as per part no. 97B-3106A10SL-4P & 97B-3100A10SL-4S or 
similar connector can be used for charging the EOT directly 
from Cab Unit and charging of EOT shall be done through HOT 
itself. 
 
In your specification clause no. 2.2.18, you have specified the 
maximum weight of EOT as 12.5 Kg but if we have to 
accommodate the power supply and bigger connection, then the 
size of the SBU unit will increase and it will also increase the 
weight. 

 
Please appreciate that EOT has to be hand carried by ALP from 
Loco to the end wagon, so increasing the weight beyond 12.5 
Kg for EOT is not at all advisable, hence consider avoiding 
additional elements inside EOT which can increase the weight 
of EOT. 
 
Please find enclosed the datasheet of Amphenol for the two 
connectors of size 20-24S (your proposed) and 10SL (our 
proposed). Below is the size comparison. 

 

 L S 

Size 20 – 24 47.85 38.10 x 38.10 

Size 10 SL 32.53 25.40 x 25.40 

 
 
In view of the above the size of 4 pole connector is almost 
double the size of 2 pole connector.       
 

Medha Nil 



Lotus Nil 
Hind Rectifier Complied 
Traffic Dte./RDSO Nil 
Motive Power 
Dte./RDSO 

Nil 

EcoR Nil 
Deliberations & EoTT 
stake holders  
comments during VC 
held on 16.04.21 

M/s Siemens-  

This requirement should be made optional as en-route charging in the 
locomotive will not be necessary for our EOTs as it would take months 
to discharge the battery when the Siemens EOT is placed in sleep 
mode. When removed from the Back of the train, the EOT will be fully 
charged since the air generator was maintaining the battery at full 
charge. In the case of the Siemens EOT, the time spent in the 
locomotive while being hauled to another train will have no measurable 
impact to the state of charge of the battery, making en-route charging 
unnecessary. 
M/s PPS-  
Charging voltage 12v/24v in place of 110v. 
M/s Hirect- 
For charger, the existing spec says that there will be provision of 110 V 
DC. Our EoT unit charging voltage is 24 V DC. So, we are thinking of 
putting a 110V to 24 V dc to dc converter on the stowing bracket which 
will be a part of the bracket. 
M/s Medha- 
24 V dc supply  to  be  provided  to  EoT for external charging.110V to 
24 converter cum charger should provide in driver cabinet . 

Electrical Dte./RDSO Comments of all the vendors were considered and clause 
modified accordingly.  

 
Clause 2.2.22 The design and layout of the DU including the operating keys 

which shall be built into it shall have to be approved by 
nominated agency of Indian Railways before supplying the 
same. Basic sketch of HoT front including display & other keys 
Layout  is shown in Annexure-VIII. 

Siemens Remarks 
We request Railways to clarify whether this display layout 
requirement is suggestive or do we have the freedom to design 
the display at our discretion. 

Signotron/EMS Nil 
TATA/Webtec Nil 
PPS/Inteltrack Nil 
Medha Nil 
Lotus Nil 
Hind Rectifier Complied 
Traffic Dte./RDSO Nil 
Motive Power 
Dte./RDSO 

Nil 

EcoR Nil 
BLW May be corrected as  

The design and layout of the DU including the operating keys 
which shall be preferably built into it shall have to be approved 



by nominated agency of Indian Railways before supplying the 
same. Basic Sketch of HOT front including display & other keys 
layout is shown in Annexure-viii for better understanding. 

Electrical Dte./RDSO 1. Since display is Driver interface hence a certain level of 
standardization is required. Display panel has to be 
integrated industrial grade. Display need to display 
parameters as per clause 3.2.9 j & k continuously.Before 
finalizing the layout of DU it should be approved by 
nominated agency of IR. 

2. BLW comments accepted & clause modified accordingly. 
3. DU layout as mentioned in Annexure xiii is slightly 

modified to accommodate DTWL switch. 
Clause 2.2.26 The complete EoT device including the integrated air generator 

should be compliant to IP 54, antennae to IP 66& remaining 
equipment like connectors etc. shall be compliant to AAR S-9152 
except for the minimum temperature which should be reckoned 
as -10°C. 

BLW Antenna enclose IP66 may be reviewed as M/s Siemens is 
offering open Antenna. 

Electrical Dte./RDSO No Change required 
Clause 2.2.27 In case of mishap of train like derailment etc., it should be 

possible to give a command from HoT device by LP to EoT 
device to broadcast an Emergency message from EoT device 
which shall be received by all makes of HoT devices of other 
trains within the range of radio communication and displayed on 
their Display Unit indicating distance from the disabled last 
vehicle which shall be calculated based on GPS coordinates of 
disabled last vehicle. EoT device of disabled last vehicle shall 
continue to broadcast the message every 10 seconds to other 
HoT devices till the emergency mode is reset either 
automatically by buildup of BP pressure or manually by a reset 
switch on EoT or by a command from LP through paired HoT. 
Protocol of communication for this shall be as per norms 
specified by AAR/TFR and will be submitted to RDSO. The 
detailed working of this system shall have to be submitted. 

Siemens Nil 
Signotron/EMS Nil 
TATA/Webtec Nil 
PPS/Inteltrack As per the above clauses, we understand that RDSO proposes 

to have the DTWL switch “ON” & “OFF” function and Emergency 
Broadcast Message (EBM) switch “ON” & “OFF” functions totally 
separated and should be manually controlled by Loco Pilot, 
meaning EBM shall not be automatic and it should be through 
cab display units either by providing a separate button or through 
the menu function. 
 
It is very much possible to incorporate the functionality like asked 
but as an OEM of the subject item, we would like to give our 
suggestion to RDSO on the different scenarios as to what can 
happen during emergency in case EBM is not automatic, so that 
before finalizing the specification RDSO can deliberate internally 



if they would really like to make these two functions separate or 
to combine into one and the EBM should be automatic or 
manual.  
 
Just take a case that a train derails and some wagons infringes 
to the adjacent tracks and the brake pipe breaks, so the warning 
light will automatically start glowing as the brake pressure 
reduces to less than 3Kgc (Kg/cm2). 
 
The train coming from the behind i.e. on the same track on which 
derailment has taken place can see the warning light and it can 
stop the train and rear collision can be avoided, but this warning 
light cannot be seen by the train coming on the adjacent track 
from the opposite direction. 
 
Normally in such a situation, guard goes to the other track and fix 
the detonator or crackers on the track to warn the drivers of 
trains coming on the adjacent tracks but if the train is fitted with 
EOTT then the guard van is already removed, meaning this 
function has to be done by driver, which we believe is not 
possible so how to alert the driver of the other train coming on 
the adjacent track from opposite direction? 
 
To warn the driver of such trains, an emergency broadcast 
message shall be transmitted automatically once the warning 
light start glowing, because there could be a situation that the 
Loco Pilot who wants to initiate the emergency broadcast 
message is either becomes in capacitated to do this function or 
he is not in the radio range where EOT receives the signal from 
Loco Pilot to start sending the EBM to the nearby trains. 
 
Further, if the EBM function is given to menu function than driver 
may take time to switch ON this function and during such 
emergency even Loco Pilot may forget or miss to act on this 
command. 
In your Annexure-VIII you have given the display layout, in which 
you have also not shown a separate switch for EBM ON/OFF & 
DTWL ON/OFF, which means that you expect these functions 
should be done through menu function. 

 
As per clause no. 2.2.27, EBM should continue to broadcast the 
message every 10 second to other HOT devices till the 
emergency mode is reset by building up of BP pressure. Please 
specify the value of BP pressure at which it shall stop sending 
broadcast messages like 1Kgc, 2 Kgc, 3 Kgc or 4 Kgc etc.? 

 
The possible suggestion: 

The moment the BP line breaks or pressure of last wagon 
reduces to less than 2 Kgc, then DTWL light should start glowing 
and side by side EBM should start sending the messages to the 



nearby train and both functions should be switched off by Loco 
Pilot through the menu function manually if he is satisfied with 
situation or automatically when the air pressure or last wagon 
increase beyond 3 kgc. This is normal in many countries and it is 
a safe working condition, otherwise if RDSO insists then we can 
provide both the function separately through the menu function. 
 

Medha Nil 
Lotus Nil 
Hind Rectifier Complied 
Traffic Dte./RDSO Nil 
Motive 
PowerDte./RDSO 

Nil 

EcoR Nil 
M/s AAL To Broadcast emergency messages from EoT, radio module 

modulation techniques has to be same to maintain the 
compatibility of others EoTT vendors. 

Electrical Dte./RDSO 1. Comments of M/s PPS also can not be accepted as 
already stated in comments against clause 2.2.11. 

2. Communication protocol will be separately circulated by 
RDSO which will take care of AAL comment on 
interoperability.Modulation technique & communication 
requirement will be as per AAR S-9152. 

3. However resetting pressure of  Emergency mode 
automatically is mentioned in the clause. 

Clause 2.2.29 The EoTT shall be required to check if the Last Vehicle has 
cleared the Fouling Mark/Caution order location. It shall then be 
possible for the driver to query the EoTT device for this 
information and the EoTT device shall send appropriate 
message to DU of HoT device if the Fouling Mark is “Cleared” or 
“Not Cleared” by displaying the same on the DU of HoT device. 
Necessary hardware and software shall be built into the EoT 
device and HoT device for achieving this functionality. This 
feature will be an aid to Loco Pilot. 

Siemens Nil 
Signotron/EMS Nil 
TATA/Webtec Nil 
PPS/Inteltrack Nil 
Medha Remarks 

If we take the command (pressing of button) from driver from the 
cab of locomotive for knowing fouling mark location, we can do 
based on the length of train to tell fouling mark cross over. In this 
application driver pressing button  in the correct location and 
train length entry to HoT unit will become offset for providing this 
feature.  
If the Driver fails to press the button at right location for detecting 
crossover of the fouling mark by EoT, it can lead to safety 
issues. 
To be modified as 
To be deleted 



Lotus Nil 
Hind Rectifier Complied 
Traffic Dte./RDSO Regarding clearance of fouling mark/Caution Order location, it is 

suggested that uniform technology system should be used in all 
makes of EoTT. 

Motive 
PowerDte./RDSO 

Nil 

EcoR Fouling mark clear methodology (GPS based method/odometer 
method) 

Deliberations & EoTT 
stake holders  
comments during VC 
held on 16.04.21 

M/s Siemens- 
Both the schemes may be allowed 
M/s Medha- 
If we take the command (pressing of button) from driver from the cab 
of locomotive for knowing fouling mark location, we can do based on 
the length of train to tell fouling mark cross over. In this application 
driver pressing button in the correct location and train length entry to 
HoT unit will become offset for providing this feature. If the Driver fails 
to press the button at right location for detecting crossover of the 
fouling mark by EoT, it can lead to safety issues. As per firm both 
Odometer as well as GPS should be utilized for fouling mark 
clearance. 
SER-  
Adding additional hardwares could lead to reliability issues. 
BLW-  
Expressed concern on specific PG requirement lead to limitation of  
axle cover. 

Electrical Dte./RDSO Generally there are two ways for fouling mark clearance 
employed by the EoTT  manufacturers : 

1. Odometer based, in which initially train length and wheel 
dia of the locomotive is to be feeded in the system and 
based on the speed , train length to be calculated once 
the odometer button is pressed. 

2. GPS based – in which train length is determined by the 
GPS fixed on HoT & EoT and this will act as standard 
train length . Once the fouling mark button is pressed then 
it calculate the distance from this point and when it equals 
the train length, it displays the fouling mark clearance. 

3. Draft spec clearly mention that firm should built necessary 
hardware & software to achieve functionality of Fouling 
Mark Clerance. However method should be accurate. No 
change required. 
. 

Clause 2.3 Other Functional requirements of EoTT 
Clause 2.3.3 EoTT brake interface module shall be capable of interfacing with 

air brake circuits of diesel and electric locomotive and shall not 
interfere with the operational braking initiated by driver. Firms 
are free to design their methodology to detect the 
emergency brake application in the locomotive and have to 
submit details of methodology adopted by them at the time 
design stage. 

Siemens Nil 
Signotron/EMS Nil 



TATA/Webtec Nil 
PPS/Inteltrack Nil 
Medha Nil 
Lotus Nil 
Hind Rectifier Complied 
Traffic Dte./RDSO Nil 
Motive 
PowerDte./RDSO 

Nil 

ECoR Nil 
SER EoTT brake interface module shall be capable of interfacing with 

air brake circuits of diesel and electric locomotive and shall not 
interfere with the operational braking initiated by driver. Firms 
should design methodology to detect the emergency brake 
application in the locomotive as per Annexure-IX 
(RDSO should draft the annexure based upon field trial 
experience) 

Electrical Dte./RDSO SER comment is  accepted. Clause is accordingly modified & 
separate Annexure-IX introduced  forthe purpose. 

Clause 2.3.6 A status indication of the EoTdevicemarker light is also required 
to be displayed on the DU of HOT as per AAR S-9152. (Marker 
light ON, OFF or Defective). 

Siemens Nil 
Signotron/EMS Status indication for EoT marker light is available in HOT for ON 

and OFF only.  
Defective not available.  
This is as per AAR protocol. 

 

TATA/Webtec Nil 
PPS/Inteltrack Nil 
Medha Nil 
Lotus Nil 
Hind Rectifier Complied 
Traffic Dte./RDSO Nil 
Motive 
PowerDte./RDSO 

Nil 

ECoR Nil 
Electrical Dte./RDSO No change. Indication of marker light on DU is as per AAR-S-

9152 
 Chapter -3 

Technical details 
Clause 3.1 End of Train Telemetry (EoTT) System: 
Clause 3.1 d. Unique ID of EoT/HoT, GPS location information, time stamp 

and speed will be included in GPS data packets transmitted to 
the server. 

Siemens Nil 
Signotron/EMS Nil 
TATA/Webtec Nil 
PPS/Inteltrack Nil 
Medha Comments 

Depending on GPS data coordinates for Speed calculation, Train 
parting etc is risky as there are lot of conditions like in forests 



,atcurves, at up and down gradients and hill areas. when this 
data may be unreliable or may not be available. So for HoT 
Speed Sensor/Recorder Interface and for EoT some accurate 
Speed measurement mechanism to be specified. 
To be modified as 
No change required. 

Lotus Nil 
Hind Rectifier Complied 
Traffic Dte./RDSO Nil 
Motive Power 
Dte./RDSO 

Nil 

ECoR Nil 
Electrical Dte./RDSO Accepted with no change 
Clause 3.1 m. The device shall function satisfactorily under 25 kV and 2 X 25 

kV ac electric traction. It shall not be susceptible to malfunction 
due to interference from overhead traction power supply lines or 
under abnormal conditions such as overloads and faults in the 
electrical traction circuits of the locomotives. 

Siemens Nil 
Signotron/EMS Nil 
TATA/Webtec Nil 
PPS/Inteltrack Nil 
Medha Nil 
Lotus Nil 
Hind Rectifier Complied 
Traffic Dte./RDSO Nil 
Motive Power 
Dte./RDSO 

EoTT system shall not cause undesirable communication 
interface with system of other trains and other fixed track & 
signal structure. 

ECoR Nil 
Electrical Dte./RDSO Accepted. Clause modified accordingly. 
Clause 3.1(o) Each unit of EoTT will comprise of the following:- 
Clause 3.2 Head of Train (HoT) device or Cab Unit (CU): 
Clause 3.2.2 HoT device is part of EoTT to be provided in the locomotive. It 

will comprise of two display units equipped with suitable 
keyboard, Radio transmitter and receiver, GPS module, GSM 
module etc. Both the display units can be identical or can be in 
Master-Slave mode. 

Siemens Nil 
Signotron/EMS If two display units are in master slave mode then Radio 

transmitter receiver, GPS Module, GSM module shall be in 
master only.  
Slave shall receive this information from master. 

TATA/Webtec Nil 
PPS/Inteltrack Nil 
Medha Nil 
Lotus Nil 
Hind Rectifier Complied 
Traffic Dte./RDSO Nil 
Motive Power Nil 



Dte./RDSO 
Telecom. Dte./RDSO The clause may be substituted as below:- 

HoT device is part of EoTT to be provided in the locomotive. It 
will comprise of two display units equipped with suitable 
keyboard, Radio transmitter and receiver, GPS module, 
GSM/LTE module etc. Both the display units can be identical or 
can be in Master-Slave mode. 

ECoR Nil 
Electrical Dte./RDSO 1.M/s Signotron & Telecom Dte/RDSO comment are acceptable 

& clause modified accordingly 
Clause 3.2.4 Train number and crew ID can also be fed on the display unit by 

the LP for monitoring of the train and further analysis on website. 
Siemens Nil 
Signotron/EMS Nil 
TATA/Webtec Nil 
PPS/Inteltrack Nil 
Medha Nil 
Lotus Nil 
Hind Rectifier Complied 
Traffic Dte./RDSO Nil 
Motive Power 
Dte./RDSO 

Nil 

ECoR Crew ID, Train Number is not essential as they are entered in 
ESMON, RTIS etc. 

Electrical Dte./RDSO Comments of ECoR can not be accepted as without feeding 
these details HOT may not provide complete information on 
webserver. 

Clause 3.2.5 HoT device should be securely fitted in both cabs in the 
locomotive and shall be designed to work with locomotive battery 
(nominally min.  50V DC, nom. 110V DC and max. 137.5V 
DC).HoT device should not go blank or malfunction when OHE 
are shut down. The relevant reference documents are IEC60571 
&AAR S-9152. 

Siemens Nil 
Signotron/EMS Nil 
TATA/Webtec Nil 
PPS/Inteltrack Nil 
Medha Nil 
Lotus Nil 
Hind Rectifier Complied 
Traffic Dte./RDSO Nil 
Motive Power 
Dte./RDSO 

Nil 

ECoR Should be compatible to work with locomotive battery. 
Electrical Dte./RDSO No change required.  
Clause 3.2.6 Fixing arrangement of the HoT including electrical wiring shall be 

discussed and finalized by the firm in consultation with RDSO. 
Siemens Nil 
Signotron/EMS Nil 
TATA/Webtec Nil 



PPS/Inteltrack Nil 
Medha Nil 
Lotus Nil 
Hind Rectifier Complied 
Traffic Dte./RDSO Nil 
Motive Power 
Dte./RDSO 

Nil 

ECoR Flexibility of electrical and pneumatic connection in 
locomotives. Only fitment scope with interoperability may 
be considered. 

SER Fixing arrangements of the HoT including electrical wiring shall 
be as per Annexure-X. Any deviation from annexure-X shall be 
discussed and finalized by the firm in consultation with RDSO. 

Electrical Dte./RDSO Accepted with no change. 
Clause 3.2.8 HoT device consists of following units. 
Clause 3.2.9 Display unit (DU) 
Clause 3.2.9.e Provision shall also be made for entry of the Train number and 

Crew Id for further analysis. 
Siemens Nil 
Signotron/EMS Nil 
TATA/Webtec Nil 
PPS/Inteltrack Nil 
Medha Nil 
Lotus Nil 
Hind Rectifier Complied 
Traffic Dte./RDSO Nil 
Motive Power 
Dte./RDSO 

Nil 

ECoR Crew ID, Train Number is not essential as they are entered in 
ESMON, RTIS etc. 

Electrical Dte./RDSO Comments of ECoR can not be accepted as without feeding 
these details HOT may not provide complete information on 
webserver. 

Clause 3.2.9.j Following parameter will be shown in HoT display, when no EoT 
device is paired with HoT device. 

a. Loco Number (up to 6 digits numeric value)  
b. Train Number (up to 10 digits alpha-numeric value) 
c. Crew ID (up to 10 digits alpha-numeric value) 
d. Date & time of HoT device 
e. Speed of locomotives 
f. Battery percentage of HoT 
g. Status of EoT pairing (not connected to any EoT) 

Siemens Nil 
Signotron/EMS Nil 
TATA/Webtec Nil 
PPS/Inteltrack Nil 
Medha Nil 
Lotus Nil 
Hind Rectifier Complied 
Traffic Dte./RDSO Nil 



Motive Power 
Dte./RDSO 

Nil 

ECoR Crew ID, Train Number is not essential as they are entered in 
ESMON, RTIS etc. For other features, Provision in spec should 
be such that products of the firms based at South 
Africa/USA/any other countries will be suitable. 

Electrical Dte./RDSO Comments of ECoR can not be accepted as without feeding 
these details HOT may not provide complete information on 
webserver. It is a step towards standardization as per 
requirement of Indian Railways,  

Electrical Dte./RDSO Accepted with no change 
Clause 3.3.10 GPS/GSM Module   

GPS system of EoTT shall have Position accuracy of 
approximately ±10 Meters. 

Siemens Nil 
Signotron/EMS Nil 
TATA/Webtec Nil 
PPS/Inteltrack Nil 
Medha Nil 
Lotus Nil 
Hind Rectifier Complied 
Traffic Dte./RDSO Nil 
Motive Power 
Dte./RDSO 

Nil 

Telecom. Dte./RDSO The clause may be substituted as below:- 
GPS/GSM/LTE Module  
GPS system of EoTT shall have Position accuracy of 
approximately ±10 Meters. 

ECoR Nil 
SER Nil 
Electrical Dte./RDSO Telecom Dte/RDSO comments accepted. Clause modified 

accordingly. 
Clause 3.3.11 Antenna for HoT 

a. The radio antenna shall be placed outside the driver cabin 
and shall be designed and fitted in such a manner so as 
not to infringe the Maximum Moving Dimensions (MMD) of 
Indian Railways & DFCC. 

b. Combo antenna may be used for GPS & GSM antenna. 
 

Siemens Nil 
Signotron/EMS Nil 
TATA/Webtec Nil 
PPS/Inteltrack Nil 
Medha Nil 
Lotus Nil 
Hind Rectifier Complied 
Traffic Dte./RDSO Nil 
Motive Power 
Dte./RDSO 

Nil 



Telecom. Dte./RDSO The clause may be substituted as below:- 
b. Combo antenna may be used for GPS &GSM/LTE antenna. 

ECoR Nil 
SER Nil 
Electrical Dte./RDSO Telecom Dte/RDSO comments accepted. Clause modified 

accordingly. 
Clause 3.3.12 Suitable Ethernet/USB port shall be provided on EoT for its 

programming. USB Port will be provided for downloading the 
data directly to the pen drive. 

Siemens Remarks 
For Siemens EOT, the requirement can be satisfied by the Wi-Fi, 
serial and USB User Interfaces (Wi-Fi being the most 
convenient). We strongly advice against the availability of a USB 
connector anywhere on the exterior of the EOT due to the harsh 
operating conditions. Only military standard connectors can 
sustain such environment. 
 
CLAUSE, AS IT SHOULD READ AFTER INCORPORATION OF  COMMENTS/ 
SUGGESTION IN THE RDSO SPECIFICATION/STR 
 
Suitable Ethernet/USB port/Wi-fi shall be provided on EoT for 
user interface. A USB Port (optional) may also be provided for 
downloading the data directly to a pen drive. 

Signotron/EMS Nil 
TATA/Webtec Nil 
PPS/Inteltrack Nil 
Medha Nil 
Lotus Nil 
Hind Rectifier Complied 
Traffic Dte./RDSO Nil 
Motive Power 
Dte./RDSO 

Nil 

ECoR Nil 
Electrical Dte./RDSO No change required.  
Clause 3.3.14 Following ON/OFF functionality is required : 
Clause 3.3.14.a The Rear Unit must only switch ON when in the vertical position, 

irrespective of pressure value. 
 

Siemens Nil 
Signotron/EMS Nil 
TATA/Webtec Nil 
PPS/Inteltrack Nil 
Medha Nil 
Lotus Nil 
Hind Rectifier Complied 
Traffic Dte./RDSO Nil 
Motive Power 
Dte./RDSO 

Nil 

ECoR Nil 
Signotron EoT must switch on in order to check in which position it is when 



the ON button is pressed.  
Also, to control the charging the EoT needs to switch on when a 
charger or pressure is connected.  
So, the requirement shall be:  
When the ON button is pressed the system will switch on but it 
will switch off once the button is released if the EoT is not in 
vertical position.  
However, to control the charging the EoT will be ON if the 
pressure or charger is connected. 

Electrical Dte./RDSO Comment of M/s Signotron is partially acceptable. However 
during charging EoT to be placed in vertical position.Clause 
modified accordingly.  

Clause 3.3.14.c Whilst upright, and the pressure drops below 10 kPa (0.1 
Kg/cm2) The Rear Unit must switch to Sleep Mode after a 15 
minute delay, but should first update the Cab Unit. 

Siemens Nil 
Signotron/EMS Nil 
TATA/Webtec Nil 
PPS/Inteltrack Nil 
Medha Comments 

This leads to Rear unit to switch from one mode sleep to ON 
mode without any pressure and accuracy is  allowed for 0.2 
kg/cm2, so limit of 0.1 kg/cm2 is may not possible. 
 
To be modified as 
Whilst upright, and the pressure drops below 20 kPa (0.2 Kg/cm 
2) The Rear Unit must switch to Sleep Mode after a 15 minute 
delay, but should first update the Cab Unit. 

Lotus Nil 
Hind Rectifier Complied 
Traffic Dte./RDSO Nil 
Motive Power 
Dte./RDSO 

Nil 

ECoR Nil 
Electrical Dte./RDSO M/s Medha’s comment may be accepted in view of accuracy of 

measurement of pressure specified as ± 0.21 kg/cm2 at clause 
3.3.18 (e) . Accordingly 10KPA (0.1 kg/cm2) shall be replaced 
with 20 KPA (0.2 kg/cm2) in clause 3.3.14 (c) and (d). 

Clause 3.3.14.d When the pressure rises to above 10 kPa (0.1 Kg/cm2), the rear 
unitmust automatically switch its transmitter ON again. 

Siemens Nil 
Signotron/EMS Nil 
TATA/Webtec Nil 
PPS/Inteltrack Nil 
Medha Comments 

This leads to Rear unit to switch from one mode sleep to ON 
mode without any pressure and accuracy is  allowed for 0.2 
kg/cm2, so limit of 0.1 kg/cm2 is may not possible. 
To be modified as 
When the pressure rises to above 20 kPa (0.2 Kg/cm 2), the rear 



unit must automatically switch its transmitter ON again. 
Lotus Nil 
Hind Rectifier Complied 
Traffic Dte./RDSO Nil 
Motive Power 
Dte./RDSO 

Nil 

ECoR Nil 
Electrical Dte./RDSO M/s Medha’s comment may be accepted in view of accuracy of 

measurement of pressure specified as ± 0.21 kg/cm2 at clause 
3.3.18 (e) . Accordingly 10KPA (0.1 kg/cm2) shall be replaced 
with 20 KPA (0.2 kg/cm2) in clause 3.3.14 (c) and (d) 

Clause 3.3.14.e Additionally, whilst in “Sleep Mode”, normal transmission must 
resume when a button one of either the Cab Unit or the Rear 
Unit is pressed. 

Siemens Nil 
Signotron/EMS Nil 
TATA/Webtec Nil 
PPS/Inteltrack Nil 
Medha Comments 

This leads to Rear unit to switch from one mode sleep to ON 
mode without any pressure and accuracy is  allowed for 0.2 
kg/cm2, so limit of 0.1 kg/cm2 is may not possible. 
To be modified as 
No change required 

Lotus Nil 
Hind Rectifier Complied 
Traffic Dte./RDSO Nil 
Motive Power 
Dte./RDSO 

Nil 

ECoR Nil 
Electrical Dte./RDSO No change required. 
Clause 3.3.18 Sense and brake unit (SBU) 
Clause 3.3.18.a Automatically and continuously, monitor BP pressure of the 

locomotive as well as the last vehicle on train every 60±5 
seconds and to provide its accurate readings within ±0.21 kg/cm2 
to driver at regular randomized intervals of 60±5 seconds with 
randomization asper clause 2.1.2 of  AAR S-9152.V2.1. 

Siemens Nil 
Signotron/EMS Nil 
TATA/Webtec Nil 
PPS/Inteltrack Nil 
Medha Nil 
Lotus Nil 
Hind Rectifier Complied 
Traffic Dte./RDSO Nil 
Motive Power 
Dte./RDSO 

Nil 

ECoR Nil 
SER Automatically and continuously, monitor BP pressure of the 

locomotive as well as the last vehicle on train every 60±5 



seconds and to provide its accurate readings within ±0.21 
kg/cm2 to driver at regular randomized intervals of 60±5 seconds 
with randomization asper clause 2.1.2 of  AAR S-9152.V2.1. If 
there is any change in BP pressure then reading should be 
immediately displayed in CU 

Electrical Dte./RDSO SER comment accepted. Clause modified accordingly. 
Clause 3.3.18.b The SBU must have provision to go into sleep mode in case the 

system is not receiving brake pipe pressure for more than one 
hour. Upon getting the brake pipe pressure thereafter, the SBU 
must wake up and resume its full functional state within 60 
seconds. 

Siemens Nil 
Signotron/EMS This is in conflict with 3.3.14 c. Where EoT shall go into sleep if  

If the pressure drops below 0.1 Kg/cm2 after 15-minute delay. 
TATA/Webtec Nil 
PPS/Inteltrack Nil 
Medha Nil 
Lotus Nil 
Hind Rectifier Complied 
Traffic Dte./RDSO Nil 
Motive Power 
Dte./RDSO 

Nil 

ECoR Nil 
ECoR Nil 
Electrical Dte./RDSO Comment of M/s Signotron is accepted. Clause may be modified 

as  
“The SBU must have provision to go into sleep mode in case the 
system is not receiving brake pipe pressure for more than 15 
minutes. Upon getting the brake pipe pressure thereafter, the 
SBU must wake up and resume its full functional state within 60 
seconds.” 

Clause 3.3.21 Antenna for EoT 
a. The antenna shall be of such type that when fitted, they 

shall not infringe the MMD (Maximum Moving Dimensions) 
of the Indian Railways & DFCC.  

b. Combo antenna may be used for GPS & GSM antenna. 
 

Siemens Nil 
Signotron/EMS Nil 
TATA/Webtec Nil 
PPS/Inteltrack Nil 
Medha Nil 
Lotus Nil 
Hind Rectifier Complied 
Traffic Dte./RDSO Nil 
Motive Power 
Dte./RDSO 

Nil 

ECoR for clause 
3.3.21.b 

Firm may be free to design the antenna. 



Electrical Dte./RDSO Accepted with no change: Firm is free to design antenna but 
MMD to be ensured.  

Clause 3.4 Battery for EoTT system 
 

Clause 3.4.a Both HoT&EoT devices must be supplied with integrated 
rechargeable sealed batteries. 
 

Siemens  
The HOT will have locomotive battery power available nearly 
100% of the time. In case locomotive power is discontinued, 
there is no need for the HOT to continue reporting to the tracking 
server as it is no longer performing any telemetry function. The 
locomotive (and its HOT) will remain at the last location reported 
by the HOT. When the locomotive is hauled away, the hauling 
locomotive will report its location, which will be valid for both 
hauling and hauled locomotives. Therefore, unlike EOTs, which 
can be forgotten / left anywhere, HOTs will always have their 
location reported (via indirect means in the absence of power), 
making the need for battery-backed operation superfluous. 
 
CLAUSE, AS IT SHOULD READ AFTER INCORPORATION OF  
COMMENTS/ SUGGESTION IN THE RDSO 
SPECIFICATION/STR 
 
EoT devices must be supplied with integrated rechargeable 
sealed batteries. Battery in HoT is optional. 
 

Signotron/EMS Nil 
TATA/Webtec Nil 
PPS/Inteltrack Nil 
Medha Comments 

In HoT, we can use the locomotive battery for the supply. Even 
HBA off condition we can take supply from battery through 
separate breaker. We can use the DC to DC conversion from 
loco battery supply to HoT computer supply. Better to remove 
Battery backup requirement in HoT. 
To be modified as 
EoT devices must be supplied with integrated rechargeable 
sealed batteries. 
 

Lotus Nil 
Hind Rectifier Complied 
Traffic Dte./RDSO Nil 
Motive Power 
Dte./RDSO 

Nil 

ECoR HoT battery-Optional 
Deliberations & EoTT 
stake holders  
comments during VC 
held on 16.04.21 

a. M/s Siemens- 
BatteryinHoTshouldbemadeoptional.TheHOTwillhavelocomotivebatterypow
eravailable nearly 100% of the time. In case locomotive power is 
discontinued, there is no needfor the HOT to continue reporting to the 



tracking server as it is no longer performing anytelemetryfunction. 
b. The locomotive (and its HOT) will remain at the last location reported by 

the HOT. When thelocomotive is hauled away, its location will change 
according to the position reported by thehauling locomotive, and its 
destination will be a known facility. Therefore, unlike EOTs, whichcan be 
forgotten / left anywhere, HOTs will always have their location reported (via 
indirectmeans intheabsence ofpower),makingthe needforbattery-backed 
operationsuperfluous. 

c. Having a battery in HoT will also increase the maintenance requirement 
because the batterywillhavetobereplacedperiodically. 

     Iftrackingthedeadlocomotiveisan essential requirement, firm 
suggested increasingthefrequency of data reporting (to server) from 
20 mins to 3 hours to reduce backup battery size 
/weightrequirements. 

ECoR- 
HoT Battery optional 

Electrical Dte./RDSO No change required. When loco is in dead condition even then 
HoT may work  for real time location transmitted on web server. 

Clause 3.4.e A battery status indication shall be provided for both EoT&HoT 
units in the display unit to continuously indicate the remaining 
capacity of the batteries in hours. The battery status information 
transmitted by the EoT unit must be used to determine the 
remaining battery life and display in percentage in cab unit. It will 
also be transmitted to the server/cloud. 
 

Siemens Nil 
Signotron/EMS This is in conflict with 3.2.9 k (c), where battery status of EoT to 

be shown in percentage. 
TATA/Webtec Nil 
PPS/Inteltrack Nil 
Medha Nil 
Lotus Nil 
Hind Rectifier Complied 
Traffic Dte./RDSO Nil 
Motive Power 
Dte./RDSO 

Nil 

ECoR Nil 
Electrical Dte./RDSO Accepted. Necessary modification may be done in final draft 

spec. 
Clause 3.4.g If locomotive battery is not available, than EoTT functionality of 

HoT will not be required, but GPS monitoring of dead locomotive 
is required.  Battery backup of the HoT device shall be adequate 
such that it can work for at least 20 days when locomotive is in 
dead condition(HBA in OFF condition). 
 

Siemens Nil 
Signotron/EMS Nil 
TATA/Webtec Nil 
PPS/Inteltrack Nil 
Medha Nil 



Lotus Nil 
Hind Rectifier Complied 
Traffic Dte./RDSO Nil 
Motive Power 
Dte./RDSO 

Nil 

ECoR HOT Battery- Optional 
Electrical Dte./RDSO Accepted with no change. Battery in hot is required because 

When loco is in dead condition even then HoT may work  for real 
time location transmitted on web server.Hence comment of 
Medha is not acceptable. 

Clause 3.4.h If the battery charging facility of EoTfails, then even after the 
failure of the charging unit the battery of EoTmust ensure normal 
EoTT working for at least 48 hours.  

S. 
No. 

Parameters Operating 
period 

1. Minimum normal battery life with built in 
battery upto low battery indicator (LBI), with 
charging  disconnected,  for  a  continuously 
operated marker device with normal working 
of EoTT. 

≥ 36 
Hours 

2. Min. operating battery life after low battery 
indicator (LBI) with charging disconnected. 

≥12 Hours 
 

Total ≥ 48 
Hours 

 

Siemens Remarks 
From our experience of more than a decade, we believe that 
battery life of 36 hours is more than sufficient for EoT operation. 
Increasing battery capacity will only add to weight and 
dimensions of the EoT. It’s worth noting that the FRA requires 
battery operation to last only 12 hours for EOTs equipped with 
an air generator. 
 
CLAUSE, AS IT SHOULD READ AFTER INCORPORATION OF  COMMENTS/ 
SUGGESTION IN THE RDSO SPECIFICATION/STR 
 
If the battery charging facility of EoT fails, then even after the 
failure of the charging unit the battery of EoT must ensure 
normal EoTTworking for at least 36 hours with 100% battery & 
reduceproportionately. 

Signotron/EMS Nil 

TATA/Webtec Nil 

PPS/Inteltrack Nil 

Medha Nil 

Lotus Nil 

Hind Rectifier Complied 



Traffic Dte./RDSO Nil 

Motive Power 
Dte./RDSO 

Nil 

ECoR EOT Battery- backup – 36 hrs. 

Deliberations & EoTT 
stake holders  
comments during VC 
held on 16.04.21 

M/s Siemens-  
From thefirm’s experience, Battery life of 36 hours is more 
thansufficient for EoT operation. Increasing battery capacity will only 
add to weight and dimensions of theEoT. It is to be noted that hat the 
FRA requires battery operation to last only 12 hours for 
EOTsequippedwithanairgenerator. 
 
M/s Hirect- 
The battery backup for EoT mentioned in the present specification is 
48 hours. This battery backup can be reduced since the air turbine 
generator is also present which will take care of the load when ever the 
train is running. Lesser battery backup will contribute to lesser battery 
weight thereby reducing EoT unit’s weight. 
M/s Medha-  
If the battery charging facility of EoT fails, then even after the failure of 
the charging unit the battery of EoT must ensure normal EoTT working 
for at least 36 hours instead of 48 hours. 
M/s Lotus 
For EoT , 36 hr battery life is adequate. 

Electrical Dte./RDSO Comments of ECoR & Siemens on battery life is accepted & 
Clause modified accordingly. 

Clause 3.5 High Visibility Marker light (HVML) 
 

Clause 3.5.e Colour Co-ordinates: Red Aspect: Class ‘C’ of BS: 1376,  

S. 
No. Parameters Flashing Red Aspect 

1. 
No. of flashes per 
second 

2 ±10% for foggy 
weather 

  ≤ 4 for normal weather 

2. Pulse duty cycle ≥38% for foggy weather 

  ≥20% for normal weather 

3. 

Minimum 
illumination 
measured at 1.5m 
in 110 

 
axial direction 
(LUX)  



4. 
 adiating area 
(Approx.) 3850 sq. mm 

5. Dispersion angle  40 to 70 

6. Number of LEDs 
used  

shall not be less than 6 with 
display area of about 70 
mm dia. 

7. Visibility : 1.6 Km along longitudinal 
axis and 100 m at 6 degree 
angular displacement from 
longitudinal axis. For 
testing, Tail lamp to be 
placed 1.5 m above rail 
level and viewed at local 
sun set time under condition 
of clear weather. 

 
 

Siemens Remarks 
Siemens EOT is equipped with an FRA-approved and certified 
ultra-high-intensity single-LED-based High Visibility Marker Light. 
This modern design is superior to multi-LED arrays. It was 
introduced by Siemens in 2011 and has since been adopted by 
all EOT suppliers in North America. Details in Annexure - A 
In ECoR Field trials, visibility has been tested to 4 kms and 
ECoR is satisfied with its performance. In our opinion, 
certification of FRA compliance should be sufficient evidence of 
the suitability of the marker light. Based on our experience, we 
can assure Railways that our HVML is highly-reliable and not a 
single LED failure was noted on >2000 EOTs since 2011 and it 
gives optimal performance even in foggy weather conditions. 
 
· Single-LED and integrated focusing lens assembly provides a 

highly concentrated and uniform light beam. 
· High reliability and LED longevity – the LED is soldered to an 

aluminum-backed PCB for heatsinking, which insures cool 
operation of the ultra-high-intensity LED (even cooler than 
conventional high-brightness LEDs). 

· Not a single LED failure was noted on >2000 EOTs since 
2011. 

· Single PCB-mounted LED allows the cleanest layout with 
fewest components to be co-located on the board, resulting in 
high-quality assemblies that are easy to inspect and test. 

· Superior reliability when compared to LED arrays due to the 
reduced number of solder joints and interconnecting traces 
between components. 



· Large soldering pad areas improve survivability in shock / 
vibration-intensive railroad applications. 

· Color and intensity uniformity -  no color or intensity disparity 
among individual LEDs as the LED array ages. 

· Suitable for all weather conditions 
 
CLAUSE, AS IT SHOULD READ AFTER INCORPORATION OF  COMMENTS/ 
SUGGESTION IN THE RDSO SPECIFICATION/STR 
· HVML shall be compliant with either US Federal Railroad 

Administration rule 49 CFR PART-221 (REAR END 
MARKING DEVICE – PASSENGER, COMMUTER AND 
FREIGHT TRAINS) or with the requirements outlined in the 
table below. 

Signotron/EMS Nil 
TATA/Webtec Nil 
PPS/Inteltrack Nil 
Medha Nil 
Lotus Nil 
Hind Rectifier Complied 
Traffic Dte./RDSO Nil 
Motive Power 
Dte./RDSO 

Nil 

ECoR Nil 
Deliberations & EoTT 
stake holders  
comments during VC 
held on 16.04.21 

Siemens-  
HVML/DTWL requirement: We sincerely request Railways to modify 
the clause of HVML specificationandtherby, allowfor 
FRAapprovedandcertifiedHigh visibility MarkerLight. 
 
a. This modern design is superior to multi-LED arrays. It was introduced by 

Siemens in 2011 and hassince been adopted by all EOT suppliers in North 
America. Since its inception, there have 
beenNOTasingleLEDfailureonEOTs. 

b. It offers high reliability and LED longevity – the LED is soldered to an 
aluminum-backed PCB forheatsinking,whichinsurescooloperationoftheultra-
high-intensityLED(evencoolerthanconventionalhigh-brightness LEDs). 

c. Our design provides superior reliability when compared to LED arrays due 
to the reduced numberofsolder joints andinterconnectingtraces 
betweencomponents. 

 
Further, we would like to reiterate that our design is energy efficient 

and therefore puts less strain onthe EoT battery. Also, from our 
experience, we have found that high luminous intensity and higher 
dutycycle operation is a potential cause of failures seen in HVML 
devices currently being used. SiemensHVMLprovides 
optimalillumination levelandothercharacteristics,. 

Firm believed that the performance (visibility and reliability) should be 
the ultimate guiding principle in thisdecision. Design choices such as 
number of LEDs and radiating area are irrelevant as long as 
thedesired performance,reliabilityandlongevity canbe achieved. 

. 
M/s Hirect- 
Firm have made the HVML as per the IR spec and we are able to 
achieve the mentioned lux values using 6 LEds at 1.5 metres from the 



source both in dark and day light scenarios. If new spec are to be 
followed for HVML we will have to make arrangement from scratch. 
Firm believed the IR spec for HVML will serve the safety and visual 
purpose of tail light. 
M/s Lotus 
HVML shall be as per IR requirement 
BLW- 
RDSO may decide after comparing of both type of Standard HVML. 
M/s Signotron- 
HVML may be as per IR Standard. 
ECoR- 
During field trial no problem noticed FRA Standard HVML. 
SER- 
HVML should be as per IR Standard 

Electrical Dte./RDSO M/s Siemens comments is not acceptable. Technical 
requirement for HVML is as per Spec No. RDSO/SPN/200/2010, 
Rev 2.0 of Flashing Tail lamp.EoT has to cater the requirement 
of Tail lamp and therefore this requirement can not be changed . 
No change is envisaged. 

Clause 3.6.e Illumination shall be measured in steady mode. To enable the 
measurement in steady mode, suitable provision/switch shall be 
provided in the EoTT housing which shall not be visible or easily 
accessible to the user. Normally DTWL shall be provided with 
flashing colour aspect and steady mode shall be operated for 
measurement only. 

Siemens Nil 
Signotron/EMS Nil 
TATA/Webtec Nil 
PPS/Inteltrack Nil 
Medha Nil 
Lotus Nil 
Hind Rectifier Complied 
Traffic Dte./RDSO Nil 
Motive Power 
Dte./RDSO 

Nil 

ECoR Nil 
Electrical Dte./RDSO Accepted with no change 
Clause 3.6.f Loco Pilot will activate the fog condition from HoT either by way 

of switch or through menu option. 
Siemens Nil 
Signotron/EMS Nil 
TATA/Webtec Nil 
PPS/Inteltrack Nil 
Medha Nil 
Lotus Nil 
Hind Rectifier Complied 
Traffic Dte./RDSO Nil 
Motive Power 
Dte./RDSO 

Nil 

ECoR DTWL-Optional 
Electrical Dte./RDSO No change required. DTWL feature enhance safety to near by 



train in absence of guard hence can not be optional. 
Clause 3.6.g This warning light will be illuminated either automatically when 

train brakes applied in emergency or manually by the loco pilot 
using a cab control switch/menu option. 

Siemens Nil 
Signotron/EMS Nil 
TATA/Webtec Nil 
PPS/Inteltrack Nil 
Medha Nil 
Lotus Nil 
Hind Rectifier Complied 
Traffic Dte./RDSO Nil 
Motive Power 
Dte./RDSO 

Nil 

ECoR DTWL-Optional 
Electrical Dte./RDSO No change required. 
Clause 3.6.i This warning light will also reset by a control switch on EoT. 
Siemens Nil 
Signotron/EMS Nil 
TATA/Webtec Nil 
PPS/Inteltrack Nil 
Medha Nil 
Lotus Nil 
Hind Rectifier Complied 
Traffic Dte./RDSO Nil 
Motive Power 
Dte./RDSO 

Nil 

ECoR DTWL-Optional 
Electrical Dte./RDSO No change required. It is required in normal condition 
Clause 3.6.j This warning light will also reset by a command given by Loco 

Pilot from paired HoT either by way of a switch or menu option. 
Siemens Nil 
Signotron/EMS Nil 
TATA/Webtec Nil 
PPS/Inteltrack Nil 
Medha Nil 
Lotus Nil 
Hind Rectifier Complied 
Traffic Dte./RDSO Nil 
Motive Power 
Dte./RDSO 

Nil 

ECoR DTWL-Optional 
Electrical Dte./RDSO No change required. It is required in normal condition 
Clause 3.7 Two way Communication between HoT to EoT 
Clause 3.7.4 Indian Railways is operating DPWCS at frequency of 406 to 407 

MHz, which is likely to be shifted to 424 to 430MHz. It is 
proposed that EoTT devices shall also use same frequency 
spectrum allotted to Indian Railway for DPWCS. The radio shall 
be designed in such a way that same radio can operate in other 



frequency band (400 to 450 MHz) in future with minimum 
hardware changes. 

Siemens Nil 
Signotron/EMS The Ritron Radio which is used in present EoTT can 

accommodate 400 to 417 Mhz in one model and 411 to 429 Mhz 
in another model.  
The same radio cannot operate in other frequency band.  
We are not currently aware of a suitable data radio for EoTT 
which can accommodate the whole 400 to 450 MHz.  
So, this requirement shall be deleted. 

TATA/Webtec Nil 
PPS/Inteltrack Nil 
Medha Comments 

In the market 400MHz to 430Mz radio’s are available more 
number compare to 400MHz to 450MHz. More over our working 
range is with 400 to 430MHZ as per spec. 
Most of the reliable and less weight radios available in market 
with in this range. Better to limit the radio frequency to 400 to 
430MHZ instead of 400MHZ to 450MHZ . 
To be modified as 
Indian Railways is operating DPWCS at frequency of 406 to 407 
MHz, which is likely to be shifted to 424 to 430MHz. It is 
proposed that EoTT devices shall also use same frequency 
spectrum allotted to Indian Railway for DPWCS. The radio shall 
be designed in such a way that  same  radio  can  operate  in  
frequency  band  (400  to  430  MHz)   in future with minimum 
hardware changes 

Lotus Nil 
Hind Rectifier Complied 
Traffic Dte./RDSO Nil 
Motive Power 
Dte./RDSO 

Nil 

ECoR Nil 
Deliberations & EoTT 
stake holders  
comments during VC 
held on 16.04.21 

M/s Signotron- 
It should be 411 to 429 Mhz 
M/s Medha-  
In the market 400MHz to 430Mz radio’s are available more number 
compare to 400MHz to 450MHz. More over our working range is with 
400 to 430MHZ as per spec. Most of the reliable and less weight 
radios available in market with in this range. Better to limit the radio 
frequency to 400 to 430MHZ instead of 400MHZ to 450MHZ. 
M/s Hirect- 
The specification says that the radio frequency shall be changeable 
between 400 to 450 MHz with fewer changes in hardware. Here, if 
Indian Railways freeze the frequency for transmission and reception 
similar to that mentioned in the AAR spec, it further simplifies the radio 
communication circuitry and also the radios available in market does 
not cover such larger bands. Same remains true for radio antennas. 
M/s Siemens- 
We request Railways & RDSO to finalize the exact frequency of UHF 
radio communication, preferablyin the 400 MHz – 430 MHz band 



because the antenna requires tuning to a particular frequency 
tooperate efficiently. It is critical that a single frequency (or frequency 
pair, if TX and RX operate ondifferent channels) be assigned for use in 
the EOTT application to insure interoperability 
betweenproductsfromallsuppliers. 
M/s Lotus 
400-450 Mhz radio frequency is OK. 

Electrical Dte./RDSO Comments of Firms are acceptable. Clause modified 
accordingly.. Frequency range has been changed to 400MHz- 
430 MHz. 

Clause 3.7.13 Rear to front communication failures 
Rear to front communication failures will be declared as per 
clause 3.8.6 of AAR S-9152.V2.1. The cab unit shall declare a 
rear to front communication failure on rear to front radio link 
failures lasting for a duration of 5 minutes or greater. Rear to 
front radio link failures lasting less than 5 minutes shall not be 
declared as rear to front communication failure. Display or 
indication of front to rear communication failure shall take 
precedence over rear to front communication failure. 

Siemens Nil 
Signotron/EMS Nil 
TATA/Webtec Nil 
PPS/Inteltrack Nil 
Medha Nil 
Lotus Nil 
Hind Rectifier Complied 
Traffic Dte./RDSO Nil 
Motive Power 
Dte./RDSO 

Nil 

ECoR Nil 
SER Rear to front communication failures will be declared as per 

clause 3.8.6 of AAR S-9152.V2.1. The cab unit shall declare a 
rear to front communication failure on rear to front radio link 
failures lasting for a duration of 2 minutes or greater. Rear to 
front radio link failures lasting less than 2 minutes shall not be 
declared as rear to front communication failure. Display or 
indication of front to rear communication failure shall take 
precedence over rear to front communication failure. 

Deliberations & EoTT 
stake holders  
comments during VC 
held on 16.04.21 

M/s Hirect, M/s Lotus, M/s Siemens, & M/s Signotron- 
All the firms requested that requirement should be as per clause 3.8.6 
of AAR S9152 V2-1 as reducing the interval may give rise to false 
alarms. 

Electrical Dte./RDSO Accepted with no change. Rear to Front communication failure is 
declared as per AAR S-9152S.V2.1 

Clause 3.7.14 Front to rear communication failures 
Front to rear communication failures will be declared as per 
clause 3.8.7 of AAR S-9152.V2.1. The cab unit shall declare a 
front to rear communication failure on front to rear radio link 
failures lasting for duration of 16 minutes 30 seconds or greater. 



Front to rear radio link failures lasting less than 16 minutes 30 
seconds shall not be declared as front to rear communication 
failure.  This alarm will be cleared by the next successful front to 
rear /rear to front confirmation cycle (automatically or manually 
initiated). Minimum polling of at least once every 2 minutes must 
be maintained or as often as necessary to minimize loss of front 
to rear communications exceeding the 16 minutes 30 seconds 
limit. Front to rear communication failure shall also be tested and 
declared during an attempted emergency activation. 

Siemens Nil 
Signotron/EMS Nil 
TATA/Webtec Nil 
PPS/Inteltrack Nil 
Medha Nil 
Lotus Nil 
Hind Rectifier Complied 
Traffic Dte./RDSO Nil 
Motive Power 
Dte./RDSO 

Nil 

ECoR Nil 
SER Front to rear communication failures will be declared as per 

clause 3.8.7 of AAR S-9152.V2.1. The cab unit shall declare a 
front to rear communication failure on front to rear radio link 
failures lasting for duration of 2 minutes or greater. Front to rear 
radio link failures lasting less than 2 minutes shall not be 
declared as front to rear communication failure.  This alarm will 
be cleared by the next successful front to rear /rear to front 
confirmation cycle (automatically or manually initiated). Minimum 
polling of at least once every 60 seconds must be maintained or 
as often as necessary to minimize loss of front to rear 
communications exceeding the 2 minutes limit. Front to rear 
communication failure shall also be tested and declared duringan 
attempted emergency activation 

Deliberations & EoTT 
stake holders  
comments during VC 
held on 16.04.21 

SER- 
If front to rear link fails more than 2 min, should be declared as front to 
rear communication failure. 
 
M/s Hirect, M/s Lotus, M/s Siemens, & M/s Signotron- 
All the firms requested that requirement should be as per clause 3.8.6 
of AAR S9152 V2-1 as reducing the interval may give rise to false 
alarms. 

Electrical Dte./RDSO Accepted with no change. Front to Rear communication failure is 
as per AAR S-9152.V2.1 

Clause 3.7.19 Logging of alarms and performance of  both HoT device and EoT 
device: 

 
a. The  EOTT performance must be continuously monitored 

and logged by the EoT against time & position [GPS 
Coordinates] along the line, and stored in memory, so that 



the same is available for download at the end of the trip 
(through the USB port). To achieve this EoT device must 
make use of a GPS unit so as to track its position against 
real (GPS time).  

b. All communication messages received by the HoT device, 
as well as alarms, are to be logged versus time and GPS 
Coordinates. The HoT device time must be synchronized 
with that of the EoT device. Syncing of Real Time Clock 
(RTC) with GPS should be done at least once in 24hours. 
Data downloading from Master HoT through USB port. 

 
Siemens Nil 
Signotron/EMS Nil 
TATA/Webtec Nil 
PPS/Inteltrack Nil 
Medha Nil 
Lotus Nil 
Hind Rectifier Complied 
Traffic Dte./RDSO Nil 
Motive Power 
Dte./RDSO 

Nil 

ECoR (a) Provision is spec should be such that products of the firms 
based at South Africa/USA/any other countries will be 
suitable 

(b) Data downloading (USB/Serial Cable) 
Electrical Dte./RDSO ECoR comments regarding data downloading through 

USB/Serial port is acceptable. Clause modified accordingly. 
Clause 3.8 Capturing and transmission of data by EoTT (HoT&EoT) 

Devices to server/cloud 
 

Clause 3.8.3 When Locomotive battery supply is not available to 
HoT(HBA is in OFF) 

 
Clause 3.8.3.a If battery supply is not available, locomotive cannot function and 

hence End of Train Telemetry function will also not be required. 
However, GPS functionality is required to trace the dead 
locomotive. 

Siemens Nil 
Signotron/EMS Nil 
TATA/Webtec Nil 
PPS/Inteltrack Nil 
Medha Nil 
Lotus Nil 
Hind Rectifier Complied 
Traffic Dte./RDSO Nil 
Motive Power 
Dte./RDSO 

Nil 

ECoR HoT Battery- Optional 



Electrical Dte./RDSO No Change Required 
Clause 3.9.1 Both EoT&HoT Device shall have the capacity to store the data 

for at least 30 days.  

Siemens Nil 
Signotron/EMS Nil 
TATA/Webtec Nil 
PPS/Inteltrack Nil 
Medha Nil 
Lotus Nil 
Hind Rectifier Complied 
Traffic Dte./RDSO Nil 
Motive Power 
Dte./RDSO 

Nil 

ECoR Internal Data storage (30 days/ no. of events) 
Electrical Dte./RDSO Accepted with no change. 
Clause 3.11 LV Marking on EoT 

‘LV’ of suitable size shall be written on the EoTwith retro 
reflective material.  

Siemens Nil 
Signotron/EMS Nil 
TATA/Webtec Nil 
PPS/Inteltrack Nil 
Medha Nil 
Lotus Nil 
Hind Rectifier Complied 
Traffic Dte./RDSO LV marking on EoT should be in suitable size of as per drawing 

of RDSO (Sketch no. 82155) 
Motive Power 
Dte./RDSO 

Nil 

ECoR Nil 
Electrical Dte./RDSO Traffic Dte/RDSO comment considered & Clause modified 

accordingly. 
  CHAPTER–5 

SCOPE OF SUPPLY 
Clause 5.3 The following will be the scope of supply:- 

SN Items 

I.  HoT device  along with Display Units (DU) 
Power Supply cables, mounting brackets, etc. 

II.  EoT unit along with Sense & Brake Unit 
(SBU), Air Turbine/Generator for SBU etc. 

III.  
Antennas, connectors, couplings mounting 
brackets, power supply, Mounting brackets, 
etc. 

IV.  
Battery charging arrangement for charging 
EoT device  while being stowed and 
transported on locomotive (in the event of 



having to run locomotive without the attached 
train 

V.  
All necessary parts and accessories that will 
be required to attach the equipment to the 
locomotive and last vehicle of the train.  

As per 
requirements

VI.  
Any other item, hardware, software etc. as 
required for making the supply fully functional 
and operational as per this specification.  

As per 
requirements

VII.  Cables for connecting EoTT device to loco 
battery 01 set

VIII.  
Cables for connecting Antenna unit to EoTT 
device (if applicable, in case of external 
antenna). 

01 set

IX.  Installation, Operation& Maintenance Manual 01 set

X.  Spares Catalogue in print  01 set

XI.  

Above mentioned documents in s.n. (IX),(X) 
on software media preferably as PDF 
document suitably cross-linked/hyperlinked 
with short tutorial videos/animations.  

01 set

XII.  
One Track-Side / Fixed Repeater unit shall 
also be supplied for every five sets of 
EoTTequipments supplied. 

01 set
 

Siemens Nil 
Signotron/EMS 
comments on clause 
5.3 XII 

One repeater for every five set is very high number. As per 
experience in South Africa, 1 repeater per 50 sets shall be 
enough. 

TATA/Webtec Nil 
PPS/Inteltrack Nil 
Medha Nil 
Lotus Nil 
Hind Rectifier Complied 
Traffic Dte./RDSO Nil 
Motive Power 
Dte./RDSO 

Nil 

ECoR Software option-flexible as per Vendor’s design. 
BLW (Para 5.3/XII) Scope of supply: May be reviewed for Track 

Side/Fixed Repeater. 
SER One data extraction unit (Laptop) should be supplied for every 10 

devices, for storing message data. 
(this point is to be included as XIII) 

Electrical Dte./RDSO BLW & M/s Signotron comments acceptable. Clause modified 
accordingly. 
Comment of SER acceptable. Necessary clause added. 

 CHAPTER  -6 
INSPECTION & TESTING 

Clause 6.2 CATEGORIES OF TEST: 



Clause 6.2.2 
 

Routine test: 

a) Following routine tests besides other tests, as deemed 
fit to ensure quality, reliability and compliance of this 
specification shall be done by the manufacturer on all 
the units. Parameters measured after Burning-in test 
shall be recorded and enclosed with every unit: 
i. Visual inspection of each unit as feasible through 

visual inspection.  
ii. Performance Parameters and Low battery indication 

test  
iii. Verification of marking  
iv. Insulation test 
v. Voltage withstand (Dielectric) test 
vi. Reverse polarity test (For HoT only) 
 

b) Test record shall be properly maintained with 
traceability to lot/samples tested, which may be verified 
by inspecting officials. 

c) Manufacturer shall maintain proper accountal of LEDs, 
switches and all electronic components being used. 
The record shall include various details like source of 
supply, procurement invoice no. and date, quantity, 
incoming rejection, lot-wise consumption etc. which 
may be verified by inspecting officials 

d) The tests to be carried out are given in the following 
table, together with the clause number of IEC 60571 
ed-3 2012-09. 

 

SN TESTS 
IEC 
CLAUSE 
NO. 

TYPE 
TEST 

ROUTINE 
TEST 

I.  Visual 
Inspection 

12.2.2 ü ü 

II.  Performance 
test 

12.2.3 
ü 

ü 

III.  Voltage 
variation test 

12.2.3 
ü 

-- 

IV.  Cooling Test 
(Cold Start 
Test) 

12.2.4 ü -- 

V.  Temperature 
rise test (Dry 
heat) 

12.2.5 ü -- 

VI.  Temperature 
rise 
(damp heat 
cyclic) 

12.2.6 ü -- 



VII.  Supply over 
voltage test 

12.2.7 ü -- 

VIII.  Surges test 12.2.8.1 ü -- 
IX.  Electrostatic 

discharge test 
(ESD) 

12.2.8.2 ü -- 

X.  Transient burst 
susceptibility 
test 

12.2.8.3 ü -- 

XI.  Radio 
Interference 
test 

12.2.9 ü -- 

XII.  Insulation test 12.2.10.2 ü ü 

XIII.  Voltage 
withstand 
(Dielectric) test 

12.2.10.3 ü ü 

XIV.  Salt mist test 12.2.11 ü -- 
XV.  Vibration and 

shock test 
As per 
clause 
2.1.4.4 of 
AAR S-
9152.V2.
1 

ü -- 

XVI.  Water tightness 
test for external 
units like 
EoT/HoT , 
Antenna etc. 

12.2.13 ü  

XVII.  Reverse 
polarity test 
(For HoT only) 

-- ü ü 

XVIII. Special tests   ü  
 

Siemens Nil 
Signotron/EMS Nil 
TATA/Webtec Nil 
PPS/Inteltrack Nil 
Medha Nil 
Lotus Nil 
Hind Rectifier Complied 



Traffic Dte./RDSO Nil 
Motive Power 
Dte./RDSO 

Nil 

ECoR Nil 
Electrical Dte./RDSO Accepted with no change 
Clause 6.2.3 DETAILS OF TESTS: 

Clause 6.2.3.e TEMPERATURE RISE TEST (DRY HEAT): 
This test shall be carried out as per clause 12.2.5 of IEC 
60571.The temperature of the equipment will be raised to 85ºC 
at the rate of 1ºC at 1.5 minute and to be kept at that 
temperature for 6 hours. In this test equipment shall be in 
energised condition and working of the system will be checked. 
Insulation test, Dielectric test at 85% voltage of the previous test 
and performance test will be carried out after the recovery period 
of 3 hrs. This test can be performed without battery with similar 
rating of power supply as per battery parameters connected to 
device 

Siemens Nil 
Signotron/EMS Nil 
TATA/Webtec Nil 
PPS/Inteltrack Nil 
Medha  Comments 

Most of the RDSO spec is call for testing of the dry heat test 
is up to 70ºC for all railway out door equipment's. As Per 
Indian environment Temperature won’t rise above this level. 
As per parameters  the IEC 60571 of 12.2.5 and as per 6.5.2 
of IEC60068 -2-2, we can fix it 70ºC (even in EN50155 
mentioned Operating temp OTx+15ºC). By considering the 
operating temperature is 55ºC we can keep the temperature 
of the equipmentwill be raised to 70ºC. 
To be modified as 
TEMPERATURE RISE TEST (DRY HEAT) :  
This test shall be carried out as per clause 12.2.5 of IEC 
60571.The temperature of the equipment will be raised to 70ºC 
at the rate of 1ºC at 1.5 minute and to be kept at that 
temperature  for  6  hours.  In  this  test  equipment  shall  be  in  
energised  condition  and working of the system will be checked. 
Insulation test, Dielectric test at 85% voltage of the previous test 
and performance test will be carried out after the recovery period 
of 3 hrs. This test can be performed without battery with similar 
rating of power supply as per battery parameters connected to 
device. 

Lotus Nil 
Hind Rectifier Complied 
Traffic Dte./RDSO Nil 
Motive Power 
Dte./RDSO 

Nil 

ECoR Nil 
M/s AAL For, LCD Display it is not possible to go operating temperature 

85 °C.  



Therefore,  it is suggested to keep operating temperature as per 
Indian climate condition, from (-20 °C to 70 °C which we 
understand is sufficient for EoTT Application. 

Electrical Dte./RDSO No change required. Testing has been prescribed as per IEC: 
60571 considering the use of industrial Grade components as 
per clause no. 3.1 (i) and 3.2.9 (b).  

Clause 6.2.3.l RADIO INTERFERENCE TEST: 
This test shall be conducted as perclause no. 12.2.9 of IEC-60571. 

 
Electronic Equipments provided on locomotives conform to IEC:60571 
and have been tested to meet the environmental requirement 
including that of EMI & EMC as per IEC:61000-4. The limit of radiation 
which the system on the locomotive can withstand are:-  
 

a. Radiated emission 10V/m (in range of 150KHz to 1GHz) 
b. Conducted emission 2 KV Surge. 

 
Siemens Nil 
Signotron/EMS (a) Radiated emission immunity 10 V/m (in range of 80 MHz 

to 1 GHz) as per IEC 61000-4-3 
(b) Conducted disturbance immunity as per IEC 61000-4-6 

TATA/Webtec Nil 
PPS/Inteltrack Nil 
Medha Nil 
Lotus Nil 
Hind Rectifier Complied 
Traffic Dte./RDSO Nil 
Motive Power 
Dte./RDSO 

Nil 

EcoR Nil 
Electrical Dte./RDSO Accepted and clause may be modified accordingly. 
Clause 6.2.3.q WATERTIGHTNESS TEST:  

This test will be done for EoTT device as per IEC 60529 
Siemens Nil 
Signotron/EMS Nil 
TATA/Webtec Nil 
PPS/Inteltrack Nil 
Medha Nil 
Lotus Nil 
Hind Rectifier Complied 
Traffic Dte./RDSO Internal components should be hermetically sealed so that water 

ingress protection is similar to existing Tail Lamp as per 
specification issued by Signal Directorate, along with other 
operating parameters in same specification. 

Motive Power 
Dte./RDSO 

Nil 

EcoR Nil 
Electrical Dte./RDSO Accepted with no change. EoT is protected as IP54 (dust 

protected, water splashing proof) and same was ensured during 



prototype testing. 
Additional Comments:  

Telecom. Dte./RDSO Note: Similarly provision of LTE with GSM may be done 
wherever applicable in the specification. 
 

New Item to be added 

Interface for Loco TCAS: The 
HoT of EoTT shall have 
electrical interface (potential 
free contact) for Loco TCAS 
through which train intactness 
information can be 
communicated to Loco TCAS. 

New Item to be added 

The communication between 
EoT and HoT shall be 
secured and encrypted with at 
least AES-128. The CRC of 
the protocol shall be minimum 
32 bit. 

New Item may be added 

Embedded SIM (e-SIM) may 
be used instead of 
commercial SIMs for better 
reliability and ease of use. 

 

Electriacal Dte 
Comments 

1. Data is  logged both in HoT & EoT devices. Provision has 
already been made to retrieve Data through USB/Serial 
Port. 

2. Communication between HoT & EoT is compliant as per 
AAR S9152 & TFRBBB1776. Hence, no change is 
envisaged. Communication Protocol will be separately 
issued by Electrical Dte. to include IR requirement. 

3. Use of Embeded SIM(e-SIM) may be accepted. 
Accordingly, same has been included in Clause 2.2.16(b).   

Motive Power 
Dte./RDSO 

(i) Envelop dimensions of EoTT equipment to be 
mounted on Loco and rear most vehicle may be 
mentioned. 

(ii) Requirements of EoTT for multiple operations of loco 
may be mentioned. Also, requirements for EoTT fitted 
banker loco may be mentioned. 

(iii) Minutes of the VC meeting on Specification/STR 
Uploading held on 29.08.2020, following details may 
also be included: 

(a) Field trial format 

(b) Preference To Make In India 

(c) Vendor Changes in Approved Status 



Electriacal Dte 
Comments 

i) Indigenous development is going on and so far 
no tentative dimensions are known to RDSO. 
Weight of EoT has been fixed as 12.5 
Kg(Clause 2.2.18). Once the indigenous 
sources come with their product then the 
envelope size will be decided. Therefore, no 
change is envisaged now. 

ii) Railway Board has already confirmed that EoTT 
will be provided in all the freight locos and 
therefore, requirement of EoTT for multi 
operations loco & banker loco need not to 
mention separately. no change is envisaged. 

iii) (a) Field trial format has been included. 

b)  There is no point in the said VC minutes for 
inclusion of make in India policy in 
Specification. It is to be implemented by 
Procurement agencies as per the extant rules.  

( C) Relevant ISO document is already 
mentioned at              Clause 1.13 in the draft 
specification.   

EcoR General Remarks 

1. Provision of continuity test from rear by dropping pressure 
from LV. 

2. Test protocols applicable for prototypes to be deleted. 
Inspection/testing for regular inspection to be mentioned.  

Electriacal Dte 
Comments 

1. There is a provision of Emergency switch on 
HoT through which SBU valve may be 
operated. 

2. Prototype Testing is included for new 
vendors. 

BLW 1. Scope for supply portable type EoTT system. 
 

2.Use of make in India BEL make/similar radios (as per RDSO  
specification No.RDSO/2019/EL/SPEC/0142 Rev.0 issued  
on 03.04.2019 may be added. 
3. Scope of M/s Siemens type system in whichtachogenerator 

is used may be added. 
Electriacal Dte 
Comments 

1. Comment is not cleat 
2. RDSO approached BEL to develop RADIO 

as per our requirement. However till date 
progress has not made by BEL. In future if 
BEL develops it, Clause will be modified 
accordingly. 



3. Clause 5.3 VI modified accordingly. 
M/s AAL Communication between HoT and RH unit (Slave) to be done 

preferably via RS-485 interface. 
Electriacal Dte 
Comments 

No change required. 

Comments based on VC held on 16.04.2021 & MOM dt. 16.04.21 
Cost of Server/ data 
and SIMs 

M/s Hirect: 
The cost of the server including its maintenance, which is 
needed for data logging of EoTT shall be borne by the Indian 
Railways Also the cost of SIM cards 4G/3G plan shall be borne 
by Indian Railways. 
M/s Siemens- 
As per the specification, the data and server costs shall be borne 
by the firms. However, since this is a part of operational cost, we 
request Railways to bear the Data and Server Costs rather than 
imposing it on the product and AMC costs. 
M/s Signotron- 
The cost of sending the data from the EOT and HOT to the cloud 
server should be borne by Railways. The supplier’s responsibility 
should be limited to sending the data is a pre-specified format to 
the cloud server, so as to mention a uniformity of the data to be 
sent, by all the vendors . 
M/s Lotus:  
The cost of server data shall be included in cost of EoTT device. 

Electriacal Dte 
Comments 

Cost of server/data & SIM to be borne by supplier & to be 
included in cost of EoTT device. NO Change required 

 


